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"“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


»léchnicon paraffin knife 


makes work with paraffin-embedded tissues quick and 
easy. Great for cutting large blocks into small ones; 
for mounting blocks on a microtome object disc; for 
squaring up blocks; for separating ribbons in a water 
bath .. . Hollow stainless steel handle doesn’t heat up; 
spring switch under thumb gives Finger-Tip Heat Con- 
: q trol — easy to keep knife at the right temperature. 
‘ “ : When not in use lay knife in saddle rest — Blade UP 
| os Won keeps knife hot; Blade DOWN current is ‘‘off."” 


q ~ téchnicon microslide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip: the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


wide 
4” high 

51244" long. 
| 110 Volts AC onlys 


75 Watts e 0 

4 ~technicon water bath 
hme insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 


day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 


Size: 10%” Diam; 3%” High 
Sturdy; durable; water and 
xylolproof finish. 

110 Volts AC DC 


THE TECHNICON COMPANY 
") 215 East 149th Street, New York 51, N. Y. 


Technicon Constant Temperature Water Bath 
REQUISITES. 


Addrece 


City, Zone, State. 
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NEW VOLUME 4 


METHODS IN MEDICAL RESEARCH 


EDITED BY MAURICE B. VISSCHER, M.D. 
Professor of Physiology, University of Minnesota 


4 LARGE SECTIONS ON: Other Available 


1. Histochemical Staining Techniques Volumes in this Series 
Edited by George Gomori, M.D. 


2. Fluid and Electrolyte Distribution 
Edited by L. B. Flexner, M.D. 


Volume 1.—Van R. Potter, 
Ph.D., Editor-in-Chief 
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3. Studies on Gastrointestinal Pressures, Innervations 


ment 
and Secretions Selected Methods in Gastro- 
Edited by J. P. Quigley, M.D. enterologic Research 
Cellular Respiration 
4. Tissue Culture Methods 370 pages; 83 illustrations. $8.00 
Edited by C. M. Pomerat, Ph.D. 
Individually and collectively, the volumes of Methods in Medical Re- 
search thus far published have been gratefully received by all con- oy Sn 
cerned with medical investigative techniques and their application. Study of Bacterial Viruses 
This is because the series assembles in compact, organized fashion a Pulmonary Function Tests 
wealth of data and techniques which never have been published else- Assay of Hormone Secretions 
where or which can be secured only by laborious search through a vast 361 pages; 51 illustrations. $6.50 
literature and then frequently found to be incomplete. 
Each of the volumes and its component sections are edited by au- Volume 3.—Ralph W. Gerard, 


thorities in the fields under consideration. Other investigators are then 


M.D., Editor-in-Chief 
invited to review and comment. The result is a masterly collection of 


Genetics of Micro-organisms 


discussions and appraisals covering principles, technics, results, future Assay of Neurohumors 
trends—even equipment and its sources of supply. Selected Psychomotor Measure- 
With publication of each succeeding volume, the indispensable char- ment Methods 

acter of the series becomes more impressively apparent. Study of Peptide Structure 
Volume 4—306 pages, 52 illustrations, $7.00, postpaid 312 pages; illustrated. $7.00 


The Year Book Publishers, Inc., 
Purchase of this series Lal’ 0 0 200 Street 
PUBLISHERS 


convenient monthly Please send books checked, postpaid. 
terms. No carrying 


harge is made; mini (0 Remittance Enclosed (C0 Payment Plan Desired 
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eGraw-Hill Books 


MINERALOGY. New 4th edition 


By Epwarp H. Kraus; Water F. Hunt; and Lewis S. Ramspet, University of Michigan. 
Ready in summer 1951 


An exceptionally thorough revision of this leading text. The Determinative Tables have been com- 
pletely redone, including many additional minerals and reflecting the advances in identifying 
methods. A large number of the illustrations are new. As in previous editions, the book provides 
in a clear, concise style all the student of general mineralogy needs to know about 250 of the most 
important minerals. 


METEOROLOGY. With Marine Applications. New 2nd edition 
By Wituiam L. Donn, Brooklyn College. 465 pages, $5.50 


A general and descriptive text, this book first considers the observational and theoretical aspects of 
the basic weather elements. Subsequent discussions treat primary and secondary wind systems, in- 
ternational weather codes, and modern weather theory of air masses, and the study of oceans, tides, 
etc. Explanations are clear and informal, yet exceptionally complete. 


EVOLUTION. New 2nd edition 


By A. FraNKLIn SHULL, University of Michigan. McGraw-Hill Publications in the Zoological 
Sciences. 322 pages, $5.00 


Treats evolution from the genetic standpoint. This treatment includes the origin of change by muta- 
tion and chromosome reorganization, demonstration that such changes occur in nature, recombina- 
tion of such changes in sexual reproduction, polyploidy, geographic races, reproductive isolation, the 
formation of societies (including man’s), and the origin of life. 


EXPERIMENTS IN BIOCHEMISTRY 


By M. S. Dunn, University of California, and Witu1am Dre tt, California Institute of Tech- 
nology. In press 


A guide to advanced laboratory work, including much more theory and reference data than is 
customary in lab manuals. Covers isolation, synthesis, analysis and determination of biological 
substances including amino acids, peptides, etc. Emphasis is in completeness of lab directions, 
yields and purity of products, precision and accuracy of quantitative data, integration of qualitative 
tests for the identification of substances, explanation of chemical reactions, and quality of results. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Tornado F orecasting Research 


ORECASTING the tornado—the most destructive of 
F all weather phenomena—has long been a baffling 
problem to meteorologists. Detailed observations of 
tornadoes in the formative stages have been lacking, 
and no satisfactory theory could explain the develop- 
ment of the vortex. Recently, however, considerable 
progress has been made, and research is currently 
proceeding along two quite different lines. One ap- 
proach is that of systematically defining the par- 
ticular combination of weather conditions that ac- 
company or precede tornadoes. The other is aimed at 
discovering the dynamics of the vortex itself, and 
thus establishing the atmospheric conditions favoring 
occurrence. 

Earlier it had been noticed that tornadoes seemed 
to require the presence of a very moist layer of air 
in the lower atmosphere, capped by a much drier 
layer above, and that they usually occurred along 
“squall lines”—lines of thunderstorm activity ahead of 
an advancing cold front. Using these and similar 
observations as a starting point, E. J. Fawbush and 
R. C. Miller, of the Air Weather Service at Tinker 
Air Force Base, Oklahoma, made detailed analyses of 
many weather situations involving tornadoes, and suc- 
ceeded in isolating a number of factors that, in com- 
bination, frequently prescribed a region of tornado 
occurrence. These factors included the aforementioned 
moist and dry layers, the proximity of a front or 
squall line, a given temperature lapse rate with 
height, a tongue of moist air extending northward 
at the surface, and the existence of a narrow belt of 
strong winds over the area at upper levels. Thus an 
important step was made in establishing an empirical 
methodology for the forecasting of tornadoes. Further 
refinements including studies of the relative impor- 
tance of the various parameters, together with sta- 
tistical evaluation of independent data, should lead 
to additional improvements in forecasting and should 
also furnish clues as to the mechanism involved in 
tornado development. 

The second approach to tornado research has re- 
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Executive Editor 
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sulted from the hypothesis proposed by Morris Tep- 
per, U. S. Weather Bureau, that the intersection of 
two unequal “pressure jumps” creates a vortex sheet, 
thus affording an explanation for the development of 
the tornado vortex. Pressure jumps may be likened to 
hydraulic jumps or shock waves in supersonic flow. 
With the two-layer atmosphere already mentioned, 
gravity waves can move along the dividing surface at 
speeds of around 25-50 mph. If, however, the air 
below is “pushed” by an advancing cold front faster 
than the wave speed, the air will tend to pile up, and 
a jump will form and move outward. Rather strong 
upward velocities would be expected at the edge of 
the jump and could serve to initiate and intensify 
convective activity such as thunderstorms. Tepper has 
consequently proposed that many if not all squall 
lines are the result of pressure jumps. When two un- 
equal shock waves intersect, a trailing vortex sheet 
is formed along the line of intersection. Intersecting 
pressure jumps should behave similarly and thus ac- 
count for the generation of the tornado vortex, other 
conditions being favorable. 

The Weather Bureau has established a dense net- 
work of surface recording stations in the Kansas- 
Oklahoma area for the present tornado season, to 
obtain detailed observations on pressure jumps asso- 
ciated with squall lines and tornadoes. Special upper- 
air and radar observations are also being made in co- 
operation with the Air Weather Service. The bureau 
is also making an independent study of the weather 
conditions that appear prerequisite to tornadoes and 
squall lines. 

Another aspect is the possibility of detecting torna- 
does at a distance by “sferics” (atmospheric static) 
observations. H. L. Jones, of Oklahoma A. & M. Col- 
lege, believes that tornadoes may be distinguishable 
from thunderstorms by the type of signals emitted by 
the lightning flashes in the two cases. Systematic ob- 
servations are being made during the current season. 

Fercuson Hau 
Scientific Services Division 
U. S. Weather Bureau 
Washington, D. C. 
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CARBOHYDRATES 


Adonitol (anhydrous) 
Apiose 
d (-) Arabinose 
1 (+) Arabinose 
d-Arabitol 
d (+) Cellobiose (Cellose) 
Dextrin (Bacteriological) 
Dextrose (Technical Grade) 
d ( ) Dextrose C. P. (anhydrous) 
Dulcitol C. P. (Dulcite) 
d (—) Erythrose 
1 (+) Erythrose 
Esculin 
Fructose 1, 6-Diphosphate (barium salt) 
Fructose 1, 6-Diphosphate (calcium salt) 
Fructose 1, 6-Diphosphate (magnesium salt) 
Fructose-6-Phosphate (barium salt) 
1 (—) Fucose (Rhodeose) 
Galactosamine 
d (+) Galactose 
d-alpha-Gala-heptose (d-Gala-1-Mannoheptose) 
d-alpha-Glucoheptose (d-Gluco-d-guloheptose) 
d-Glucoheptulose (d-Gluco-d-sorbo-heptose) 
d-Gluconic-gamma-lactone 
d (+) Glucosamine HCI (Chistosamine) 
Glucose 1 Phosphate (dipotassium salt) 
Glucose 6 Phosphate (barium salt) 
d (—) Gulose 
1 (+) Gulose 
Idose 
Inosite (i-Inositol) 
Inulin 
5-keto-gluconic acid 


SEE SCIENCE JULY 20 ISSUE 
FOR ADDITIONAL LISTINGS 


A READY REFERENCE 
That will Save Time for You 


SP 


Use this catalog as a “one stop” source of 
Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
Enzymes, Microbiological and Bacterio- FOR 
logical Media, Complete Animal Test Diets your COPY 
and Ingredients for investigational use. TODAY 


PHOTOVOLT 

Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 
PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


60 LABORATORY PARK 
Vi CHAGRIN FALLS, OHIO , 
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GLASS ABSORPTION 
CELLS = 


KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS ——— 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 
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It tells your 
"RINGER™ 


when not to ring! 


To rou, it’s your familiar telephone bell. 
To telephone engineers, it’s a “ringer.” And 
it has two jobs to do. 

It must ring, of course, when someone calls 
you. And it must overlook the numerous elec- 
trical impulses which do not concern it, such 
as those sent out by your dial. 

Ability to respond to some impulses, to 
ignore others, requires exact adjustment be- 
tween the pull of a magnet and the tension of 
a spring. If they are out of balance your tele- 
phone might tinkle when it oughtn’t, or keep 
silent when it should ring. 


BELL TELEPHONE 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE ONE OF TODAY'S GREATEST VALUES 


The Bell System’s new automatic method of adjusting telephone ringers uses a beam 
of light passing between the gongs to a photoelectric cell. When test currents are 
applied to the ringer the machine decides whether to change the spring tension or 
the magnetic pull. After each change it tests again until the ringer is in perfect adjust- 
ment—and the whole procedure takes only 30 seconds. 


In the past, adjustment was made by hand, 
little by little until the proper setting was 
reached. It took time. But now Bell Labora- 
tories engineers have developed a machine 
which adjusts new ringers perfectly, before 
they leave the Western Electric Company 
plants where they are made. And the opera- 
tion takes just 30 seconds. 

This is another example of how the Lab- 
oratories work constantly to improve every 
phase of telephony — keeping the costs low 
while the quality of service grows higher and 
higher. 


LABORATORIES 


V4 
PERMANENT MAGNET 4 
: 
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MODEL 2611 
COUNT RATE 
METER 


\ 


Portable, efficient 
meter, designed for detect- 
ing Carbon 14, Sulfur 35, and 
other soft radiation sources. 
Thin mica end-window probe, 
will also serve oe use as gamma 
survey meter. opera- 
tion. Life of G- Me counter unlim- 
by use. 


for Use with CARBON 14 


@ Work with radioactive com- 


pounds, labeled with Carbon 14, 
requires the full advantages of 
sensitive, versatile NUCLEAR in- 
strumentation. Matched NUCLEAR 
units provide all radioactivity re- 
quirements from portable count 
rate meters to complete laboratory 
radioisotope analysis devices. 


Instruments briefly described 
here are only part of the complete 
NUCLEAR line. Write for Catalog K, 
which contains complete data on 
all NUCLEAR instruments for use 
with Carbon 14 


nuclear INSTRUMENT and 
CHEMICAL CORPORATION 
237 W. Erie St., Chicago 10, Ill. 

Cable Arlab, N.Y. 


13 E. New York, N.Y 


* Health 
nuclear “PRECISION 

INSTRUMENTATION FOR 
NUCLEAR MEASUREMENTS” 


MODEL 1615 “RADIATION SENTINEL” 


Laboratory monitoring of alpha-beta- 
— radiation i is the NUCLEAR “Ra- 
ation Sentinel’s” job. Use for conta- 
minetion checks of clothing, benches, 
glassware and hands. Suitable for 
ing of b d, 


chromatagrams, 
gir contamina- 
tion or isot 

decay. Can 

used with chart- 
type recorder 
for continuous 
rec 


Scaling Units for Every Type of Radiation Counting — ‘ 


for Personnel Protection 


Monitoring Instruments 
Glass Wall, Mica Window, and Windowless Counters 
* Portable Count Rate Meters 


J. BEEBER CO., INC. 
New York + Philadelphia 


NEW MIKRARK ILLUMINATOR 


: Using Zirconium Arc Lamp 
for MICRO-PROJECTION 
for PHOTO-MICROGRAPHY 


Mikrark Illuminators provide an intense, cool 
point source of light through the use of the new 
100 watt Zirconium bulb. This steady light source 
is ideal for microscopy and photo-micrography. 
It is the correct color temperciure for full color 
pictures. MODEL C-100 with improved cooling 


838 Broadway, N.Y.C. 43510 
1109 Walnut Street, Philadelphia 


HALEY ETHERIZING 


system illustrated. ' Write to: 
Write for further details or demonstration to | 
PHIPPS & BIRDS, Inc. 
P. O. BOX 2V RICHMOND 5, VIRGINIA 


MANUFACTURERS ¢ DISTRIBUTORS 


APPARATUS 


U sep to anesthetize small 
animals. This simple etherizer 
overcomes the disadvantages 
of many older methods, and 
is sufficiently automatic to en- 
able surgical procedure with 
minimum attention. 
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What GENERAL ELECTRIC People Are Saying 


A. H. ADAMS 
F. L. TEUSCHER 


Apparatus Department 


Connection Diacrams: A new type of con- 
nection diagram has been developed [for 
industrial control panels] which overcomes the 
undesirable features of the older type by pro- 
viding an accurate and completely detailed 
scale representation of the panel. A photo- 
graphic reproduction process is employed to 
roduce the scale diagram in less time. Mechan- 
ical as well as electrical details are shown. 

The major advantage of the new diagram is 
that the panel and its components are to scale; 
the arrangement and size of symbols agree 
exactly with the layout of devices on the panel 
as manufactured. Relative heights, length of 
wire runs, and location of studs and terminals 
ean be scaled directly from the diagram. 
Positive identification and location of devices 
make the sé¢ale diagram particularly useful 
during manufacturing, installation, and main- 
tenance. 


General Electric Review 
February, 1951 


A. W. WHITE 
E. O. HENRICKSON 
F. W. FERNALD 


Apparatus Department 


TURBOSUPERCHARGERS: At 25,000 feet altitude 
a commercial transport engine which can de- 
velop only 1300 horsepower will produce, with 
a turbosupercharger, 2700 horsepower. . . . 

The advantages of high-altitude flying, 
proven by turbosupercharged military bombers 
and transports, led the Boeing Airplane Com- 

ny to use turbos on the world’s largest luxury 
iner, the double-deck Stratocruiser. This four- 
engine plane can carry 75 passengers and is 
designed for intercontinental service. 

With an operating altitude as high as 25,000 
feet, four General Electric model BH-4 turbo- 
superchargers accelerate the large plane to a 
maximum cruising speed of over 300 miles per 
hour. The maximum range is over 4000 miles . . . 

Started in transport service early in 1949, 
the Stratocruiser has several times lowered the 
time of the trans-Atlantic record for com- 
mercial airliners. The extra power provided for 
each engine by the turbosupercharger is further 
illustrated by the fact that the large ship is 


June 22, 1951 


capable of climbing to 15,000 feet with only 
two engines operating. . . . 

Strange as it may seem, the conditions under 
which the BH-4 turbos operate in the Strato- 
cruiser have proved to be actually more severe 
than are normally experienced with military 
airplanes. The temperature of the engine 
exhaust is higher in the commercial planes be- 
cause military aircraft normally operate at 
higher engine powers and richer fuel mixtures. 
The lower exhaust temperature on the military 
planes is apparently due to the cooling effect 
of a small amount of raw fuel. 


Society of Automotive Engineers 
New York City 
April 16, 1951 


* 


J. P. RUTHERFOORD 
Apparatus Department 


Srreet Licutinc: Kansas City, working with 
the Kansas City Power & Light Company, has 
almost completed a postwar relighting pro- 
gram. By using modern, efficient, highly 
effective equipment, the total number of 
luminaires on Kansas City streets has been 
reduced from approximately 15,000 under the 
old system to about 13,500 under the new. 

The total effective lumens, however, have 
been increased from approximately 11,500,000 
under the old system to approximately 49,- 
000,000 under the new system. In spite of this 
tremendous increase in effective lumens on the 
street, the annual street lighting bill to the 
city has increased from $552,000 per year to 
only $626,000 per year. 

If you evaluate that in terms of lumens on 
the street, the people of Kansas City were 
paying approximately $47.53 per 1000 lumens 
under the old system and are presently paying 
only $12.80 per 1000 effective lumens under 
the new system. 


Rotary Club 


Weymouth, Mass 
July 24, 1950 


You can put your confidence in 
GENERAL ELECTRIC 
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CHECK THESE "PLUS SERVICES” 


... Services that are particularly important today due to the in- 
creased availability on the American market of instruments 
which are sold on an “all sales final” basis. 


Instrument Sales Engineering— Before you buy, in- 
vite a B&L sales engineer to review your problems. 
He may save you time and money by suggesting an 
unfamiliar new instrument, or a new accessory 
that increases the scope of your present equipment. 


Service Engineering—With proper care a B&L 
instrument is yours for a lifetime of dependable 
daily use. Many B&L dealers provide prompt 
service, in addition to the complete B&L factory 
service which is always available. 


Nation-Wide Instrument Dealer Organization 
—Free demonstrations of B&L instruments; valu- 
able counsel on your instrumentation problems; 
quick fulfillment of your orders, often from stock. 
Your B&L dealer renders these services promptly 
and capably, without obligation. 


Educational Material—Films, slides, booklets, 
charts (almost all free of charge) to help teach 
scientific principles, and familiarize students with 
proper techniques and instrumentation. 


WRITE for additional information on 
these B&L“‘PLUS SERVICES” 


to Bausch & Lomb ‘e Finest 
Optical Co., 642-9 The World are 
St. Paul Street, \nstrume 
Rochester 2, - e in AM 
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Electrophoresis as a Criterion of Purity 


in Proteins’ 


Eugene L. Hess? 


Rheumatic Fever Research Institute, 
Northwestern University Medical School, Chicago, Illinois 


T IS CUSTOMARY to adopt a standard of 
purity commensurate with the operations ap- 
plied to a particular system. For example, a 
good grade of conductivity water still contains 

many diverse molecules if one considers the isotopes 
of hydrogen and oxygen. Yet for most chemical uses 
conductivity water is a purer grade of water than is 
necessary. Few chemical uses require that optical iso- 
mers be resolved. In contrast, however, optical isomers 
of natural products become immediately important in 
the chemical reactions oceurring in the living organ- 
ism, because such operational distinctions are made by 
the organism itself. The concept of purity as applied 
to proteins must likewise be defined in an operational 
sense. Thus a protein may be considered pure as 
judged by sedimentation velocity, and impure as 
judged by electrophoretic analysis or immunochem- 
ieal tests. It seems quite probable that a protein 
judged pure on the basis of phase rule solubility 
studies may prove impure when studied by the re- 
versible electrophoretic spreading (1, 2) or the Gouy 
interference diffusion techniques (3-5). Crystalline 
$-lactoglobulin has been shown by Ogston (6) and 
ovalbumin by Kegeles (7) to be heterogeneous as 
judged by the Gouy method. 

A system that cannot be fractionated is in a thermo- 
dynamic sense a single component (8). One meets 
with difficulty when applying this definition to pro- 
teins, however, because adequate chemical and physical 
fractionation techniques for protein systems are still 
in the incipient phases of development. The limitations 
of Kirkwood’s electrophoresis-convection method for 
protein fractionation are still unexplored. So far, the 
method has been applied to the y-globulins of serum 
with considerable success (9, 10). Chromatographic 
methods (11-13) are as yet not sufficiently developed 
to be critically evaluated either for fractionation or 
for analysis. This also applies to a system devised by 
Svensson and Brattsten (14), which has the merits of 
both simplicity and mildness of operation. Another 
variation in electrophoretic technique utilizes electro- 
phoresis on paper (15-17). Although it is too early 

‘Supported in part by grants from the U. 8. Public Health 
Service and from the Chicago Heart Association. 
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to discern the ultimate value of this method, it 
promises to be useful for both fractionation and 
analysis. 

The term “electrophoretically homogeneous,” as it 
has been commonly employed in the older literature 
and is frequently employed in the present biological 
literature, is misleading. What is usually meant is that 
a single symmetrical peak is obtained at one pH and 
at one ionic strength. A number of proteins earlier 
considered homogeneous have been found to resolve 
into several peaks when examined over a wider pH 
range (18, 19). Other proteins, although showing a 
single symmetrical boundary over a wide range in pH 
at an ionic strength (u) of 0.10, give markedly un- 
symmetrical boundaries at »=0.01 (1, 20). Almost 
without exception, when the potential field is reversed 
in an electrophoresis experiment, the boundary, which 
has been growing broader with time, will begin to 
sharpen. This reversible spreading is enhanced at 
lower ionic strengths. In an operational sense the term 
“electrophoretic homogeneity” should refer to the most 
critical technique employed. Thus used, the term would 
imply that, over the pH range within which the pro- 
tein is not denatured and at low ionic strength values, 
a single boundary is obtained. Furthermore, the term 
implies that under conditions of low ionie strength at 
the isoelectric point reversible spreading does not 
occur. Several factors are involved in applying this 
definition. 

Specific ion effects. Interaction between proteins 
and buffer ions must be considered in evaluating elec- 
trophoretic patterns. These specific ion effects may 
adversely affect the resolution of components, particu- 
larly where the mobilities are close to one another 
(21). Chloride ion, for example, is bound to the ex- 
tent of more than eleven ions per molecule of albumin 
(22). That these binding effects influence the isoelec- 
trie point when it is measured electrophoretically has 
been shown by Longsworth and Jacobsen (23). 

Hydrogen ion concentration. As mentioned above, 
components that exhibit the same mobility at one pH 
move with widely different mobilities at other hydro- 
gen ion concentrations. An example is the case of the 
two mucoproteins in serum, which both have mobili- 
ties of approximately — 6.4 em? volt-' see at 
pH 8.6 and an ionic strength of 0.10 in veronal buffer, 
and mobilities of approximately -3.8x10° and 


709 


= 
a 


al 


-0.3x10-> em?/volt-'/sec1, respectively, when ex- 
amined at pH 4.5, »=0.10 in acetate buffer (24). 
Ionic strength effect. Electrophoretic mobility is a 
function of ionic strength (25). This is attributed in 
part to the ion atmosphere surrounding the moving 
protein ion (26), and in part to specific ion effects 
mentioned above, since the isoelectric points are 
known to shift with ionic strength (25), as is shown 
in Fig. 1. Mobilities become more sensitive to pH 


a T 


Fi¢6. 1. pH Mobility curves for bovine serum ¥y 1 globulins 
(20); O, »=0.10; @, n= 0.01. 


changes as the ionic strength is lowered, as can also 
be seen in Fig. 1. Consequently, resolution of com- 
ponents having nearly identical mobilities is increased 
at lower ionic strengths. Conversely, more symmetrical 
and sharper boundaries are obtained at higher ionic 
strengths. Any adequate evaluation of homogeneity 


requires that electrophoretic studies be performed at . 


several ionic strengths. The factor of electroosmosis 
along the cell wall must be considered in low ionic 
strength experiments. Until this factor has been 
studied more adequately it seems inadvisable to work 
at an ionic strength less than 0.02. 

The potential gradient. Since resolution in electro- 
phoresis is a function of the field strength, it is de- 
sirable to use as large a potential gradient as possible 
without causing convection. In this way maximum 
resolution with respect to the time the current passes 
through the cell may be achieved. Thermal convection 
gradients are more likely when higher field strengths 
are employed, because of the larger amount of heat 
developed in the system. The maximum feasible field 
strength (Z) that does not produce thermal convection 
is a function of the specific conductivity (K) of the 


solution. E = , i volt em-!, where H is the power in 


watts cm-* that can be dissipated in the cell. As can © 


be seen from this equation, greater potential gradients 
ean be employed with buffers of lower ionic strength. 

The factors of resolution and sensitivity. In using 
electrophoresis as a criterion of purity it is necessary 
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to consider the resolving power of the optical system, 
This raises the question, what is the least amount of a 
component that one can detect with the optical method 
employed? With the use of the 25-mm cell, the better 
instruments detect a gradient corresponding to refrae- 
tive index change in the cell of 2x 10-5 for the green 
line of mercury (27-29). The least refractive index 
difference that can be resolved varies inversely with 
the cell thickness. Consequently, with smaller cells 
such as the 15-mm eell, it is not possible to detect a 
refractive index difference less than approximately 
3.5x10-° at a wavelength of 5,461 A. The specific 


An 
refractive increment ——=k for bovine serum albumin 


is equal to 0.0019 (30). It is possible, therefore, when 
using a 25-mm cell, to detect an amount of serum 
albumin corresponding to 0.01 g/100 ml of solution. 
In the analysis of a protein system where the concen- 
tration of the solution in the cell is 1 per cent, it is 
possible to detect bovine serum albumin present as a 


contaminant to the extent of 1 per cent of the total 


protein, provided the gradient due to albumin is com- 
pletely resolved from the gradients due to other com- 
ponents in the system. If the concentration in the cell 
is increased to 2 per cent it is possible to detect a 
component in the system present to the extent of 
0.5 per cent of the total protein in solution. Such 
resolution is seldom achieved, however. Optical im- 
perfections in the lenses and cells, as well as the use 
of widened horizontal slits to overcome light absorp- 
tion, all serve to decrease the resolving power of the 
system. 

Even when the instrument is capable of such reso- 
lution, it is necessary to operate under the maximum 
conditions of sensitivity to observe this small gradient. 
The sensitivity, corresponding to the least detectable 
height of the curve in the pattern, depends upon the 
magnifying power of the camera and the cylinder 
lenses, the cell thickness, the distance of the cell from 
the diagonal slit, and the slit angle. The sensitivity of 
the apparatus can be increased threefold by increasing 
the diagonal slit angle from 30° to 60°. Few existing 
optical systems are sufficiently perfect to allow the use 
of the latter angle. 

Where the mobilities of the contaminants are close 
to that of the main component (Au<1 em? sec* 
volt-') the contaminants may be present to the extent 
of several per cent and remain undetected, and there 
is good reason to suspect that this occurs frequently. 
The specific refractive increment for most proteins 
that have been measured is approximately 0.0019. 
Accordingly, in the best electrophoretic work impuri- 
ties present to the extent of 0.5 per cent remain un- 
detected, and more commonly several per cent of sub- 
stances other than the main component remain im- 
perceptible. 

It is common practice, also, to centrifuge the solu- 
tion prior to introducing it into the cell in order to 
remove small amounts of insolubles. The latter may 
indicate that the solubility limits of one or more com- 
ponents in the system have been exceeded, or they may 
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indicate insoluble contaminants in the preparation not 
involved in the electrophoretic analysis itself. It is in- 
correct to call such a preparation homogeneous unless 
the insoluble material is investigated and shown to 
result from exceeding the solubility limits of the sol- 
vent system. 

Reversible electrical spreading. The high refractive 
index gradient existing between the buffer and the 
protein solution at the time of the formation of the 
boundary gradually approaches zero as diffusion 
occurs. This spreading of the boundary takes place 
even without the application of an electric field, and 
diffusion coefficients are frequently determined in this 
fashion. With the application of an electric field, addi- 
tional changes in the sharpness of the boundary gen- 
erally occur. Superimposed upon the diffusion process, 
which causes both ascending and descending patterns 
to broaden, are the electrical spreading factors. 


Fic. 2. Reversible electrophoretic spreading of bovine 7 1 
globulins at pH = 5.95, »=0.01 (20). 


It is commonly observed that the ascending bound- 
ary is sharper than the descending boundary in the 
electrophoresis of protein systems. Longsworth has 
shown that the reverse may occur (31). This phe- 
nomenon is due to the salt gradients that exist through 
the boundaries, as shown by Longworth and MacInnes 
(21,32). As a result of these salt gradients, conduc- 
tivity and ionic strength variations occur throughout 
the cell. Both contribute to the anomalous behavior, 
although the conductivity effect is of larger magni- 
tude. Likewise, there are differences in pH on opposite 
sides of a boundary that may enhance or counteract 
the described phenomenon. These effects, which are 
predicted by theory (33) and have been quantitatively 
treated (34, 35), are functions of the net change on 
the protein molecule and diminish as the molecule ap- 
proaches an isoelectric condition. 
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Both the pH and conductivity effects are minimized 
when the experiment is conducted at the isoelectric 
point. In this instance, if thermal and mechanical con- 
vection are not involved, and if the spreading is 
greater than can be attributed to diffusion, electrical 
inhomogeneity of the protein is indicated (36). This 
type of spreading reverses when the polarity of the 
field is reversed, in contrast to spreading caused by 
thermal and mechanical convection. This phenomenon 
is illustrated in Fig. 2. 

Reversible electrical spreading has been dealt with 
by Sharp and co-workers for the case where diffusion 
is negligible compared with electrical spreading (37). 
The ease in which diffusion is not negligible, but in 
which the mobility distribution may be represented by 
a Gaussian distribution function, has been treated by 
Alberty (1,38). More recently, Brown and Cann (2) 
have generalized the treatment to include non- 
Gaussian distributions of mobilities and have shown 
that the equation derived by Alberty (1) is applicable 
in the generalized case, provided the apparent dif- 
fusion coefficient is calculated from the second mo- 
ments of the gradient curve. The equation is: 


=D+ tz, 


where D’ is the “apparent diffusion coefficient,” and D 
is the true diffusion coefficient. 6, is the second moment 
of the gradient curve at the instant the electric field 
is applied, and o the second moment at a time tg. A 
plot of the measured apparent diffusion coefficient 
against the time of electrophoresis gives a linear rela- 


D’= 


tion, the slope of which is =. The heterogeneity 


constant 6 is equal to - , where E is the potential 


gradient and S the experimentally determined slope. 

A zero slope is proof of homogeneity. Yet even this 
criterion is invalid if, by chance, a mixture of two 
homogeneous proteins have coincident isoelectric 
points. In the latter instance, however, it is unlikely 
that the mobilities would coincide over an extended 
pH range. The heterogeneity constant has the same 
dimensions as mobility (em? volt- sec?) and meas- 
ures the standard deviation of the mobility distribu- 
tion. 

Another test for electrophoretic homogeneity was 
recently reported by Hoch in England (39). Hoch 
has shown that, for a homogenous protein under a 
constant potential gradient, a steady state develops in 
the ascending limb of the cell. The “steady state 
boundary criterion” had already been described and 
used by Alberty and Anderson (40) in 1948, although 
Hoch was unaware of this at the time he published. 
This steady state results when the spreading caused by 
thermal diffusion and pH variation through the 
boundary is exactly counterbalanced by the sharpen- 
ing that is due to the conductivity effect. When the 
steady state is reached, the boundary no longer 
changes with respect to time. Inability to obtain a 
steady state is indicative of electrical heterogeneity. 
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Hoch demonstrated that oxyhemoglobin fulfilled the 
requirements of homogeneity, whereas erystalline bo- 
vine serum albumin did not. Hoch’s method has the 
disadvantage that no quantitative measure of the 
extent of heterogeneity is obtained. Other limitations 
of the “steady state boundary criterion” are mentioned 
by Alberty and Anderson (40). In the reversible 
spreading technique the extent of heterogeneity is 
measured in terms of the standard deviation of the 
mobility distribution. Hoch’s method can be applied, 
nevertheless, where the reversible spreading technique 
is not possible, as in the case of those proteins almost 
completely insoluble at their isoelectric point. 

Two aspects of the electrophoresis-convection 
method developed by Kirkwood and associates (9) 
should be emphasized. These workers fractionated 
proteins, which moved as a single peak in the electro- 
phoresis cell. Hess and Deutsch (20) had previously 
accomplished such fractionation by chemical methods. 
Kirkwood et al. also showed that the mobility distri- 
butions of the fractions, when added, give the mobility 
distribution of the original starting material. Such 
evidence leaves little doubt that a single symmetrical 
peak in an electrophoretic pattern is insufficient evi- 
dence of homogeneity. 

Conclusions. Two things become apparent: First, 
the concept of protein purity will be revised as more 
sensitive tests become available and are applied. See- 
ond, and less obvious, a protein may be judged pure 
for one operation and impure for another. For ex- 
ample, a protein obeying the phase rule solubility 
test for purity may not obey a biological test of 
purity, yet it may be a sufficiently “pure” protein for 
purposes not involving its biological activity. 

The concept of purity is a relative term, and a 
particular protein should not be termed “homogene- 
ous” when judged by a single operation. Only if it 
has withstood all the known tests should it be con- 
sidered as meeting the present standards of homo- 
geneity. Electrophoresis is not a particularly sensitive 
criterion of purity as the operation is customarily 
performed. 

The reversible electrical spreading technique is an 
exceedingly sensitive method for detecting hetero- 
geneity. The term “electrophoretically homogeneous” 
should be reserved for those proteins that have a 


heterogeneity constant B=0.0. It appears doubtful 
whether any protein has yet been obtained sufficiently 
“pure” to satisfy this criterion. 
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Ownership of the new American Petrochemical Cor- 
poration will be equally divided between Firestone 
Tire & Rubber Co. and Cities Service Company. Plans 
have been developed for construction of a large chemi- 
eal plant for the manufacture of essential chemicals 
from petroleum hydrocarbons. A site at Lake Charles, 
La., is under consideration for the plant. 


The Chas. Pfizer & Co. Terramycin Research Team 
has received the 1950 Commercial Solvents Award in 
Antibiotics. The award, which consists of a gold 
medal and $1,000, was presented at the annual meet- 
ing of the Society of American Bacteriologists in 
Chicago last month. Members of the research group 
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included A. C. Finlay, G. L. Hobby, J. H. Kane, S$. Y. 
Pan, P. P. Regna, J. B. Routien, D. B. Seeley, G. M. 
Shull, B. A. Sobin, I. A. Solomons, and J. W. Vinson. 


Armour Laboratories is about to build a new plant, 
the Artnour Pharmaceutical Center, for the production 
of ACTH, other hormones, enzymes, and rare drugs, 
at Kankakee, Ill. 


Owens-Corning Fiberglas Corporation has become 
a cosponsor of the Southwest Research Institute's 
Housing Research Foundation, joining Revere Copper 
and Brass, Inc., which originated the program, and 
Crane Co., of Chicago. 
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Technical Papers 


The Probability that Compound F 
(17-hydroxycorticosterone) is the Hormone 
Produced by the Normal Human 

Adrenal Cortex*? 


Jerome W. Conn, Lawrence H. Louis, 
and Stefan S. Fajans* 


Metabolism Research Laboratory, 
Department of Internal Medicine, 
University of Michigan Medical School, Ann Arbor 


With the recent availability of pure adrenosteroidal 
compounds in sufficient quantity for adequate testing 
in man, the suspicion has been growing that one need 
not postulate the secretion of a multiplicity of adrenal 
cortical hormones to account for the diverse metabolic 
activities that occur when ACTH is administered to a 
normal individual. The results of studies with indi- 
vidual steroids indicate that the metabolic effects in 
man of each of several of these compounds are much 
broader than had been suspected before they were 
tested (1-4). For example, our own studies (3) on the 
metabolic effects of corticosterone (Compound B) in 
Addison’s disease indicate that this compound alone 
produces the desirable effects of a combination of 
cortisone (11-dehydro-17 hydroxycorticosterone) and 
desoxycorticosterone. 

Experiments done recently on dogs and on surviv- 
ing beef adrenal glands suggest strongly that the 
steroidal output of the adrenal cortex consists pre- 
dominantly of 17-hydroxycorticosterone (Compound 
F) and corticosterone (5, 6). 

On the basis of the results reported below there is a 
strong indication that Compound F is the substance 
secreted by the adrenal cortex when ACTH is ad- 
ministered to normal people. 

Extensive metabolic balance studies were performed 
upon a normal 22-year-old woman. After the constant 
diet had been fed for two days, there followed a 4-day 
period for control observations. During the next 4 
days the subject ingested 400 mg/day of Compound F 
(100 mg at each of the three meals and 100 mg at 
11: 00 p.m.). Observations were then continued for 4 
days following cessation of the orally administered 
Compound F. 

The metabolic data are shown in brief form in Table 
1 and Fig. 1. It was observed in addition that edema 
of the legs began on the third day of Compound F and 
reached a maximum on the day following cessation of 


1We are indebted to the Upjohn Company for the Com- 


pound F used in these studies. We wish, too, to acknowledge 
the technical assistance of members of our laboratory staff: 
Gwendolyn Barrott, Jane P. Blood, Lucy W. Hogg, Betty 
Johnson, and Miriam 8S. Weiss. 

2 These studies represent part of a project financed by the 
Research Grants Division, USPHS. 

* Life Insurance Medical Research Fellow. 
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TABLE 1 


THe METABOLIC EFFECTS IN MAN OF ORAL 
CompounpD F (400 mg/day) 


renal excretion* 


Com pound 
Daily 24-hr trol we covery 


Sodium (mEq) 147 27 324 
Chloride (mEq) 163 84 225 
Potassium (mEq) 108 112 64 
Nitrogen (g) 11.3 14.3 13.6 
Sulfur (mg) 734 983 808 
Glucose (g) 0.6 3.7 0.7 
Urie acid (mg) 575 800 637 
Creatinine (g) 1.3 14 14 
17-ketosteroids (mg) 18.1 35.2 16.5 
1l-oxysteroids (mg) 1.0 3.5 1.3 
Urine vol (ml) 929 758 2148 
Other daily values* 4days 4days 4days 
Fasting blood sugar (mg% ) 74 95 71 
Eosinophils (em) 72 0 110 
Hematocrit 46.5 44.0 47.0 
Body wt (kg) 53.2 55.0 54.1 


Other determinations 
Blood-reduced glutathione (see text) 
Serum sodium 
chloride 
‘¢ potassium 
total lipids 
** cholesterol 
‘* free cholesterol 


No significant change 


* Each value represents the average of four daily determi- 
nations. 


administration of the steroid, and that typical acne f 

developed about 15 hr after the last dose of Com- fe 

pound F, 
It is evident from the data that all the metabolic 

changes produced by ACTH in normal individuals 

were observed in this subject when Compound F was 

administered orally. The intensity of the changes is 

roughly equivalent to that produced by injections of 
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Fic, 1. Effect of Compound F on glucose tolerance (J.B. 
22—normal subject). 
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100 mg/day (Armour Standard) of ACTH in normal 
people. It is probably significant that Compound B, 
administered either orally or parenterally in normal 
people or in Addisonians, fails to reduce the number 
of circulating eosinophilic granulocytes (3), whereas 
Compound F causes them to disappear completely. 
The fact that administration of Compound F to a 
normal woman results in a sharp and progressive in- 
crease in the excretion of urinary 17-ketosteroids in- 
dicates that one need not postulate cortical elabora- 
tion of a separate “androgenic steroid” to account for 
the rise of 17-ketosteroid excretion that accompanies 
administration of ACTH to normal people. Although 
several other steroidal compounds administered orally, 
at similar levels of dosage, to normal individuals 
produce increased renal excretion of 17-ketosteroids 
(7), the over-all metabolic activities of Compound 
F, in terms of intensity and diversity, approximate 
more closely those observed during administration of 
ACTH. As with ACTH (8), Compound F produces 
a decrease of red cell reduced glutathion. The present 
study indicates an 11% decrease from baseline levels 
(sustained for 3 consecutive days) following 3 days 
of administration of Compound F. 

The only important difference we have been able to 
measure between the metabolic activities of ACTH 
and Compound F relates to their different effects upon 
total and free cholesterol of serum. With ACTH a 
sharp fall of esterified cholesterol of serum oceurs by 
the fourth day of administration (9). Compound F 
failed to produce a significant change in either the 
total or free cholesterol of serum. Inasmuch as it is 
presumed (9) that the decrease of esterified cholesterol 
of serum observed during administration of ACTH 
represents withdrawal of this substance from serum 
as a precursor for steroidal hormone synthesis by the 
adrenal cortex, it should not be expected that Com- 
pound F would exert a similar influence upon serum 
cholesterol. 

If the normal response to the administration of 
ACTH consists of the elaboration by the adrenal 
cortex of Compound F solely, one is faced with the 
problem of explaining the differences in over-all 
metabolic activities observed among normal people 
given ACTH. It is probable that these differences 
are due, not to variations in the types of steroidal 
materials produced or to differences in the relative 
amounts of specific steroidal substances elaborated, 
but rather to differences in the receptivity and reac- 
tivity of the various end organs to a single steroidal 
compound (10). 

Within the limits of this study we are able to dis- 
cern no significant differences between the metabolic 
effects of orally administered Compound F and the 
diverse metabolic effects known to oceur in normal 
people given ACTH. It seems likely that Compound 
F is the adrenal cortical hormone, and that one ob- 
serves the metabolic effects of this compound when he 
stimulates the normal adrenal cortex with ACTH. 

Addendum: Since submission of the data reported 
above we have made several additional observations 
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that should be recorded. Recognition of these facts will 
avoid in future reports on Compound F what other- 
wise would appear to constitute conflicting results: 

1. Compound F acetate administered orally produces 
approximately the same metabolic effects as those re- 
corded above for free Compound F given orally. 

2. Compound F acetate administered intramuscularly 
for the same length of time, in the same dosage, to the 
same person, produces only slight metabolic effects. 

3. Free Compound F administered intramuscularly re- 
sults in at least as intense metabolic activities as those 
observed when either the free compound or the acetate 
is given orally. 

The statements made above are based upon results 
obtained on the same normal female subject, J. B., 
who received free Compound F and Compound F 
acetate orally, as well as each compound intramuseu- 
larly. In each of the 4 separate experiments the dose 
was 400 mg/day. 

We are deeply grateful to Joyce Branderhorst, a 
third-year medical student, who volunteered as the 
subject for these studies and without whose great 
personal sacrifice this research could not have been 
accomplished. 
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Number of Entities Inactivated by 
X-Rays in Greying of Hair* 


Herman B. Chase 


Arnold Biological Laboratory, 
Brown University, Providence, Rhode Island 


Greying of hair by x-radiation has been observed by 
several workers and described in some detail by Hance 
and Murphy (1), Murray (2), Danneel and Lubnow 
(3, 4), and Chase et al. (5—8). In the mouse the degree 
of greying depends on the dose, the dose rate, the 
stage of follicle at time of treatment, and size of the 
follicle. For any given dose, follicles in the anagen 
(active growth stage) develop a lower percentage of 
white hairs in all ensuing hair generations than do 
follicles in the catagen or telogen (resting) stages 
(5, 6). The smallest hairs of the regular coat of the 
mouse, the zigzags, are the most “sensitive” in respect 
to percentage of greying (8). These hairs make up 
82% of the coat. The larger auchenes, awls, and mono- 

2 Work was supported by grants-in-aid from the American 


Cancer Society recommended by the Committee on Growth of 
the National Research Council. 
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trichs have a somewhat smaller percentage of all- 
white hairs, have more mosaic hairs, and show less 
difference between anagen and telogen treated fol- 
licles. The average size of hair (and follicle) in other 
species would seem to be at least one factor in the 
greying response due to x-rays. The hamster has a 
threshold of effect similar to that of the mouse (200 
r), the rabbit and cat have a higher threshold, and the 
guinea pig, with its relatively coarse hair, has a much 
higher threshold (2,000 r). 

Our gross observations on the rabbit agree in essen- 
tials with those of Danneel and Lubnow (3). The effect 
is permanent, there is a considerable percentage of mo- 
saics along with the all-whites, the threshold is approxi- 
mately 900 r, and there is little difference between the 
anagen and telogen areas. Danneel and Lubnow hold 
that the effect is slightly greater when anagen areas are 
irradiated; we hold that the effect is slightly greater 
when telogen areas are irradiated. The principal con- 
troversy, however, involves the site of the x-ray effect. 
Lubnow (4) contends that x-radiation prevents the 
formation of lipochondria in the matrix cells of the 
bulb by destroying the individual precursors of these 
mitochondrial types. Melanin granules are presumed 
to develop from these lipochondria. We contend that 
x-rays destroy a “reservoir” of pigmentary dendritic 
cells. We presume that these cells supply the matrix 
cells with the basic pigment granules (or precursors), 
possibly by a cytocrine function as postulated by 
Masson (9) for human epidermis. The precise mecha- 
nism is unknown, but some form of induction is im- 
plied. In the matrix cells there is further development 
of melanin on these sites, according to the phenotype 
involved (8). The melanogenic dendritic cells may be 
seen (unstained frozen sections, B minus phase-con- 
trast objective) in early anagen before the matrix 
cells acquire the granules (10, 11). They are few in 
number, with each one in contact with several matrix 
cells. The “reservoir” is included in or near the resting 
hair germ, and the cells are generally in the non- 
melanogenic phase at this time. Rawles (12) has shown 
in embryonic transplants of mouse neural crest mate- 
rial and epidermis on chick chorioallantois that hairs 
develop normally but with no pigment unless such 
neural crest-derived dendritic cells are present in the 
transplant. Obviously, the controversy as to site of 
x-ray effect is part of a larger and more basie pig- 
ment controversy—i.e., “melanophore” hypothesis of 
extrinsic origin of pigment granules vs. the hypothesis 
of intrinsic origin. 

An analysis of the greying response as a dose- 
response survival curve is instructive in this matter. 
The percentage of survivors is the percentage of fully 
pigmented hairs found in a given x-rayed area. Such 
dose-response distributions have been given in a paper 
by Chase and Rauch (8). A pair of these experi- 
mental distributions is given here in Fig. 1. Both are 
the result of x-radiation at 100 kv and 550 r/min; 
one is on inactive (telugen) follicles, the other is on 
active (anagen) follicles. There are 300 hairs in each 
count and there are at least 5 separate counts for 
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Fic. 1. Experimental dose-response distributions and theo- 
retical curves. J is the experimental survival (=fully pig- 
mented) distribution for hairs from follicles in the inactive 
(telogen) stage at the time of x-ray treatment at 100 kv, 550 
r/min. A is a corresponding distribution for follicles treated 
in the active (anagen) stage. Theoretical exponential and 
sigmoid exponential curves are indicated for n=1, 2, 3, 4, 6, 
12, and 24 entities. The formula y = 1— (1-—¢*)* is used. 


6 
4.000). 


each point on these distributions. The standard error 
for each point is 2.5% or less. All 4 types of hair 
are counted together, but the smallest hairs, the zig- 
zags, make up approximately 82% of each count. 
Theoretical survival curves are drawn—exponential 
and sigmoid exponential—for number of entities that 
need to be destroyed or inactivated to prevent a fully 
pigmented hair (survivor). For instance, if there are 
4 entities, all of which must be inactivated to prevent 
pigment formation, the eurve where n equals 4 should 
be obtained. The percentage of survivors is plotted 
on the ordinate with dose proportions on the abscissa. 
Empirically, from the experimental distributions and 
dose rate given here, the dose of 300 r is taken as 
unity. The formula for the theoretical curves is y=1 
— (1-—e~*)" where z is the proportional dose, is the 
number of entities, and y is the proportion of survi- 
vors (cf. Lea (13) for clumped bacteria). 

The results of this analysis (Fig. 1) indicate that 
the inactive follicles have about 3 entities to be inacti- 
vated, whereas the active follicles have approximately 
6-12 such entities, presumably after 2 or 3 cell divi- 
sions. This number in active (anagen) follicles agrees 
well with the 4-8 estimated from microscopical ex- 
amination of such small zigzag follicles (11, 14). The 
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theoretical curves demonstrate why anagen follicles 
are less “sensitive,” why larger follicles are less “sen- 
sitive,” and why with larger follicles there is less dif- 
ference between follicles treated in anagen or telogen. 
The assumption of Lubnow that the individual granule 
sites or lipochondrial precursors are “hit” by the radi- 
ation would appear untenable. Even the small zigzag 
hair follicles of mice have in the pigmented matrix 
cone no less than 30 cells with no less than 100 pig- 
ment granules (C-57 Black strain of mice) in each. 
The dose-response distributions and the fact that most 
hairs of the smallest type are fully pigmented or all- 
white suggest that the entities to be “hit” must be 
relatively few and extrinsic to the matrix cells. 

Mosaic (partially pigmented) hairs do occur with a 
somewhat greater frequency in larger follicle types, 
as might be predicted on the basis of the above 
analysis. In later hair generations the percentage of 
mosaics decreases as the percentage of all-whites in- 
creases. Lubnow (4) makes the same observation in 
his work on the rabbit. We have seen in active zigzag 
follicles in the mouse cases of mosaic hair shafts be- 
ing produced. Only one, or at most 2, pigmentary den- 
dritie cells are present. Some matrix cells apparently 
receive no granules, some receive a few, and some 
receive full complements (10, 11, 14). It is suggested 
here that such pigmentary cells have lost the capacity 
to divide but not entirely the capacity to produce pig- 
ment granules and to “inoculate” matrix cells. 

The analysis presented in this paper, involving the 
number and presence of extrinsic entities, is in the 
nature of a tentative hypothesis and suggests further 
investigation. Two other lines of work should be men- 
tioned briefly, the first somewhat contradictory, the 
second, confirmatory. The first is the classic investi- 
gation of Packard (15) on the effect of comparable 
moderate x-ray doses on the hatchability of fertilized 
Drosophila eggs. Sigmoid exponential distributions, 
very similar to ours, were obtained. The explanation 
offered was not in terms of number of entities but in 
terms of variations in egg sensitivity. The other line of 
work is that of Taylor (16) on the effect of freezing 
on the “melanophores” in the rat. He obtained all- 
white and mosaic hairs, the dendritic cells being rela- 
tively easily destroyed by freezing. 

Certain conclusions are suggested from the evidence 
reviewed, from the analysis presented, and from the 
discussion in this paper. All-white hairs are the resul* 
of a complete inactivation (apparently destruction) of 
the dendritic cells. Mosaics are the result of a com- 
plete inactivation of some and a partial inactivation 
of those remaining—that is, no cell division but the 
retention of some melanogenic function. The basic 
pigment sites in the matrix cells are of extrinsic 
origin, specifically from a small “reservoir” of poten- 
tially pigmented dendritic cells. 
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Quantum Yields, Ionic Yields, and 
Molecular Weights of Proteins 


A. D. McLaren 


Institute of Polymer Research, 
Polytechnic Institute of Brooklyn, New York 


Recently, on the basis of inactivation quantum 
yield (®) data, it has been suggested (1) that the 
larger the molecule (enzyme, or virus) the smaller is 
the fraction of the absorbed light absorbed by the 
sensitive volume (the active center?), and hence the 
lower the quantum yield for inactivation (Fig. 1). If 


Log (§x1!07) 


Log M 


Fic, 1. Plot of log (#x 107) vs log M for a number of en- 
zymes and related proteins. The equation ¢=Q/M, where Q 
is a constant, is approximately obeyed (1, 3, 4). (Aldolase, 
A; carboxypeptidase, X; chymotrypsin, C; triosephosphate 
dehydrogenase, D ; ficin, F ; insulin, 7; lysozyme, L; pepsin, 
P; ribonuclease, R ; soybean trypsin inhibitor, 8S ; trypsin, T; 
urease, U.) 


this be true, the ionic yields for the indirect effect in 
aqueous solutions by x- and y-rays could expectedly 
show a similar trend; i.e., the larger the molecule the 
smaller the fraction of reacting ions reacting with the 
sensitive volume. 

A search of the literature reveals two examples 
(1,2) for which both quantum yields (2,537 A) and 
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indirect ionic yields are available (Table 1). The two 
substances, ribonuclease and tobacco mosaic virus, 
are of widely different molecular weights (M), how- 
ever. The striking similarity of the yields for each 
substance should encourage further comparative 
studies. 


TABLE 1 
Quantum Tonic Molecular 
Substance yield yield wt 
Ribonuclease (1,2) 0.026 0.03 15,000 
Tobacco mosaic 
virus (1, 2) 0.000043 ~ 0.0001 42,000,000 
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Successful Treatment of Ulcer Disease in 
Brook Trout (Salvelinus fontinalis) 
with Terramycin 


S. F. Snieszko, S. B. Friddle, and P. J. Griffin 


Microbiological Laboratory, U. S. Fish and 
Wildlife Service, Kearneysville, West Virginia 


Prior to this report, all chemotherapeutic agents 
employed in the treatment of ulcer disease of trout 
proved unsatisfactory (1-4). Investigations on the 
treatment of this disease were hindered by the lack 
of adequate information concerning the etiological 
agent involved. Recently Snieszko et al. (5) proved 
Hemophilus piscium to be the causative agent of ulcer 
disease in the Eastern United States, and Flakas (6) 
isolated an unidentified gram-positive bacillus from a 
similar disease in Wisconsin. Snieszko et al. confirmed 
the assumption that ulcer disease frequently occurs as 
a mixed infection in conjunction with Bacterium sal- 
monicida, the cause of fish furunculosis. 

Investigations carried out by Gutsell (7) and 
Snieszko et al. (8) had shown that fish furunculosis 
could be treated effectively with certain sulfonamides. 
Further observations indicated, however, that ulcer 
disease was apparently refractory to treatment with 
these drugs. It therefore seemed likely that the few 
instances in which ulcer disease had been successfully 
treated with sulfonamides occurred only in cases of 
mixed infections. 

Some of the newer antibiotics, such as aureomycin 
(9) and terramycin (10) were employed in an attempt 
to treat infections of ulcer disease. These drugs can 
be administered orally with food without significant 
loss of their therapeutic properties. This is an im- 
portant factor, since parenteral administration of 
drugs to fishes is impractical. 

During the summer of 1950, three pilot experi- 
ments were run with separate lots of fingerling brook 
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trout having ulcer disease. Aureomycin hydrochloride 
was used in form of “Spersoids” (Lederle) at the rate 
of 50 mg/kg trout/day. Terramyein hydrochloride 
(Pfizer) was given at a rate of 75 mg/kg fish/day. 
The dosages were caleulated as the pure substance 
without filler. The drugs were mixed with the food, 
and the fish were fed twice each day; the temperature 
of the water was 13° C; the weight of the trout in 
various lots ranged from 6 to 12 g per fish, and the 
fish used in each experiment were of fairly uniform 
size. Examination had shown that in all outbreaks 
H. piscium was present in the lesions and tissues of 
infected trout. In all outbreaks of the disease, some 
trout were also infected with Bact. salmonicida. 

Uleer disease usually has an incubation period of 
2-3 weeks, and trout with advanced pathological 
changes can live for a number of days and sometimes 
even recover. Infected fish usually have oral ulcera- 
tions that hinder feeding (2). Therefore, the success 
of any oral treatment depends to a large degree on 
the number of fish in the treated lots which still can 
take the medicated food at the start of the treatment. 

Of the two antibioties used, aureomycin had no 
therapeutic value. Terramycin was effective, the pro- 
portion of surviving trout depending on the rate of 
mortality at the onset of treatment. In the first ex- 
periment, with 6.5% mortality per day at the start, 
the losses were 80% in the treated fish, and 90-95% 
in controls after 2 weeks of treatment. In the second 
experiment, with an initial mortality rate of 1% /day, 
after 40 days of treatment 25% of the trout died in 
the treated lot and 97% in controls. In the third 
experiment, with approximately 3% mortality per 


TABLE 1 


MORTALITIES IN FINGERLING Brook TROUT AFTER 
TREATMENT WITH TERRAMYCIN 


Terramycin-treated Controls 
> > 
Replicates Replicates 
Periods 
> > 
“5 <5 
August 48 7 6 2.3 13 6 32 

9-13 9 12 4.4 8 al 

= 14-18 2 5 18 14 8 6.0 

= 19-23 2 1 0.8 3 9 4.0 

see 24-28 2 2 1.2 6 6 58 

29- 

September 2 1 0 0.3 1 ll 6.4 
September 3-7 0 0 0 2 1 3.1 
Total number 

dead 23 26 47 47 
Initial number 

of trout 55 55 55 55 
Average 

wt/trout 12.7 g 12.7 g 13.0g 124g 
Total dead 

(percentage) 42 47 85 85 


* Calculated from total mortalities during 5-day periods. 
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day at the start, the total losses after 35 days of treat- 
ment were 43% and 47% in the lots receiving terra- 
mycin and 85% in the controls. 

The data obtained from the third experiment, which 
gave about average results, are presented in Table 1. 
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Initiation of Vinyl Polymerization by 
Means of High-Energy Electrons 


John V. Schmitz and Elliott J. Lawton* 


General Electric Research Laboratory, 
Schenectady, New York 


The recent development of equipment able to de- 
liver controlled amounts of high-energy electrons sug- 
gested a continuation of the studies of polymerization 
of unsaturated compounds started by W. D. Coolidge 
in this laboratory in the 1920s (1). The initiation of 
vinyl polymerization by means of y-rays has been the 
subject of recent investigation (2-5). The only report 
in recent years of the use of high-energy electrons for 
this purpose indicated negative results (6). 

In the present investigation, a cathode-ray gen- 
erator of the resonant transformer type, operating at 
800 kvp, has been employed. It has been found that 
high-energy electrons can induce the polymerization 
of various monomers, including acrylates, methacry- 
lates, styrene, and acrylonitrile. The susceptibility 
toward polymerization by this method is in the order 
given. Difunctional vinyl monomers, such as tetra- 
ethyleneglycol dimethacrylate (TEGMA), polymerize 
much more than monomers containing only one double 
bond. Thus, irradiation of 1-ml samples, in air, with 
2.5x 10° equivalent roentgens (R)* accumulated in 
17.5 see, produced only 1% of high polymer from 
methyl methacrylate. Similar irradiation in the case of 
TEGMA produced a solid polymer in which 45% of 
the double bonds had been utilized, as measured by 
heat evolution. The electrons appeared to function as 
catalysts in initiating chain growth; the number of 
double bonds reacting per ion pair was of the order 
of 10 in the former case and 500 in the latter. In the 
polymerizations studied, the conversions were in- 

+The authors wish to acknowledge the valuable assistance 
of a 8S. Balwit, of this laboratory, in the experimental 
Siadedient roentgen measurements were made with a 


special air ionization chamber. Values given are those inci- 
dent at the surface of the monomer. 
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creased by either an increase in the dose or an increase 
in the length of time employed to administer the same 
dose. 

Since materials can be irradiated at any tempera- 
ture without undue temperature rise from irradiation, 
it was of interest to determine whether there was a 
minimum temperature at which polymerization could 
be induced. For this purpose, the polymerization of 
TEGMA was examined in some detail by measuring 
the temperature rise caused by its heat of potymeri- 
zation, The measurements were made by means of a 
thermocouple immersed in the monomer contained in 
a small Petri dish. The output of the thermocouple 
was connected to a G-E photoelectric potentiometer 
recorder, so that the temperature of the sample could 
be measured before, during, and after irradiation. The 
Petri dish was supported on an aluminum block in a 
Dewar flask and covered by a thin sheet of aluminum. 
The initial temperature of the sample was regulated 
to a constant value by cooling or warming it and the 
block. In all cases, 5-ml samples of TEGMA were 
irradiated with total doses of 2.5 x 10° R accumulated 
steadily over 17.5-see periods. 

The curves in Fig. 1 show the temperature rises at 
various times, after start of irradiation and at three 
widely different initial temperatures. Since the tem- 
perature rise of the polymerizing sample during 
irradiation was a result of both the heat of polymeri- 
zation and the irradiation energy, it was necessary to 
make a correction for the latter. Similar measure- 
ments, therefore, were carried out with samples of 
TEGMA containing 1% benzoquinone, which com- 
pletely inhibited polymerization. Inhibited runs corre- 
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sponding to the polymerizing runs are also presented 
in Fig. 1. The difference between the inhibited and 
polymerizing curves represents the temperature rise 
due to polymerization alone. 

An inspection of the curves of Fig. 1 indicates that 
polymerization occurs at — 20° C but not at -80° C. 
From a number of other such comparisons, it was 
found that the minimum temperature at which poly- 
merization occurred was between — 50° C and — 55° C, 
which is also the range in which TEGMA hardens into 
a glassy solid. The apparent limiting temperature, 
-55° C, is to the best of our knowledge the lowest 
temperature at which free radical polymerizations 
have been observed. 

In TEGMA samples irradiated at temperatures 
lower than -55°C, polymerization did occur on 
warming, but only after the material had reached a 
semifluid state. Such delayed polymerization was ob- 
served even after storing the sample at dry-ice tem- 
perature for several days. 

The polymerization of TEGMA showed inhibition 
by both benzoquinone (Fig. 2) and oxygen (Fig. 3), 


s+ 
= 


Time (SEC) 


Fic. 2. Graph of temperature against time for the poly- 
merization of TEGMA containing various amounts of added 
inhibitor. The polymerizations were initiated by 800 kvp 
electrons using a dose rate of 5.2 x 10° R/sec. 
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Time (sec) 

Fic. 3. Graph of temperature against time for the poly- 
merization of TEGMA initiated by 800 kvp electrons—using 
8.75 wa, 10 cm from the tube window— indicating the effect 
of air (oxygen). 


which is characteristic of free radical polymerization. 
On the basis that this is a free radical reaction, the 
number of radicals formed can be calculated from the 
induction period (Fig. 2) resulting from small 
amounts of benzoquinone (3). If it is assumed that 
one quinone molecule stops one free radical chain, the 
results indicate’ that 5.4 10** radicals/ml TEGMA/ 
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10°R are formed as opposed to caleulated ion pair 
yields of 1.8 x 10"* ion pairs/ml TEGMA/10°R. 

The polymerization of cross-linking monomers (e.g., 
TEGMA), initiated by high-energy electrons, was 
found to be dimensionally specifie and could be used 
to form shaped objects in a pool of monomer. The 
lateral dimensions could be regulated by interposing 
a lead sheet, in which a design had been eut, between 
the monomer and the irradiation source. The thickness 
was determined by the electron energy and increased 
as the kvp was increased, indicating that the poly- 
merization did not propagate beyond the region of 
ionization and radical formation. 

Further work is being done to extend this method 
of polymerization to other monomers and eco-mono- 
mers and, if possible, to still lower temperatures. 
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Early Sexual Development and Growth of 
the American Oyster in Louisiana Waters 


R. Winston Menzel’ 
Texas A & M Research Foundation, College Station 


Several investigators have noted the early sexual 
development of the American oyster, Crassostrea 
virginica (Gmelin) (1-5), in connection with sex 
reversal studies. Coe (2) states that from South Caro- 
lina southward young oysters of both sexes reach 
sexual maturity when only 10-12 weeks of age. In 
another publication (3) he says that well-nourished 
individuals of the early set on the coast of North 
Carolina and the Gulf of Mexico spawn when only 
3 or 4 months of age. Burkenroad (4) found sexual 
development in some Louisiana oysters 20 mm or less 
in length. 

The writer, working in the waters of Terrebonne 
Parish in Louisiana, has examined a total of 1,431 
oysters in which sex could be determined, during the 
period August 1947-March 1949. Several hundred 
other oysters were examined in which the gonads were 
not well enough developed to make determination of 
sex positive by the method used. All the data were 
obtained by examination of fresh unstained prepara- 
tions. The oysters were preserved after study of fresh 
smears, and examinations of a number of prepared 
slides stained with Heidenhain’s hematoxylin and 
eosin have corroborated the initial findings. 

Of the total number of oysters examined during the 
period, 1,179 were of known maximum age, as they 
were attached to culch that had been planted at a 

1 Researches on oysters have been supported by The Texas 
Company, Humble Oil and Refining Company, The California 


Company, Tidewater Associated Oil Company, Phillips Pe- 
troleum Company, and Shell Oil Company. 
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TABLE 1 


AGE, NUMBERS, AND PERCENTAGES OF MALES, FEMALES, AND HERMAPHRODITES IN OYSTERS 
EXAMINED AvuGusT 1947—MarcH 1949 


Age Male Female Hermaphrodite in Length 
(days) Number Per cent Number Per cent Number Per cent (Range in mm) 
28- 42 101 61.5 49 30.0 14 8.5 164 9.0— 25.0 
45— 60 295 63.5 160 34.5 9 2.0 464 15.0-— 35.0 
65-170 139 67.5 67 32.5 0 0.0 206 20.0- 75.0 
240-450 160 46.5 185 53.5 0 0.0 345 40.0— 90.0 
Over 700 91 36.5 161 63.5 0 0.0 252 100.0-150.0 
Total 786 55.0 622 43.5 23 1.5 1431 


known date. Many of these oysters would be younger 
than indicated by this maximum possible age, as they 
did not all attach immediately after the culch was 
put in the water. The other 252 oysters were taken 
from natural reefs and were over 2 years old (esti- 
mated from the size). 

Table 1 gives the age, size range (length), and the 
percentages of males, females, and hermaphrodites of 
the oysters examined. With one exception, the per- 
centages of males, females and hermaphrodites are 
about the same as found by other investigators (2-5) 
of sex in American oysters. The exception is the high 
percentage of hermaphrodites (8.5%) among the oys- 
ters 4-6 weeks old. No report has been found of sex 
ratios of such young oysters. The high percentage of 
hermaphrodites at 28-42 days, when many of the 
oysters do not yet have fully developed gonads, fol- 
lowed by a drop to 2% at 45-60 days, seems to indi- 
cate that in some cases gonads of both sexes may 
develop before one sex becomes dominant. 

Burkenroad (4) has stated that a higher percentage 
of young oysters will be male if they are associated 
with old oysters. The young oysters in Table 1 were 
all attached to planted culch and were not in close 
association with older oysters. On April 19, 1949, 
young oysters from a natural reef were examined. 
These oysters were attached to older oysters (over 2 
years old), 100 of which showed a ratio of 36 males 
to 64 females. One hundred of these young oysters 
8-20 months old (50-75 mm long) showed 76 males 
to 24 females. This ratio is significantly different from 
that of the culch oysters 8-15 months old (46.5% 
males; 53.5% females, Table 1). These data support 
Burkenroad’s claim. 

Paul (6) stated that Ostrea (Crassostrea) madra- 
sensis attained sexual maturity in 21 days. In the 
present investigation no oyster as young as 3 weeks 
of age was found to be sexually mature. However, 
oysters 4 weeks old were found to be sexually mature. 
In one case, 10 spat were examined that were at- 
tached to culch that had been in the water for only 
29 days. Of the 10, 2 were females, 4 were males, and 
4 had gonads so undeveloped that sex could not be 
determined by the method used. The smallest sexuaily 
mature oyster was a male, 9.0 mm long and 7.5 mm 
wide. The gametes were functional, as ova from both 
females were fertilized in vitro with sperm from males 


in the same sample. These spat were from culch 
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planted June 29, 1948, and examined July 27, 1948. 
This precocious development continued later in the 
season also: Spat that attached to culch planted July 
19, 1948, had functional gonads when examined Au- 
gust 16, 1948, after a period of 28 days. Thus it is 
possible for young oysters to produce functional 
gametes only 4 weeks after attachment. It is not 
known whether the resulting larvae are as viable as 


those in which the ova and sperm come from larger ° 


oysters. (Fertilization was made in vitro and the cul- 
tures were not kept after swimming larvae developed, 
several hours after the ova and sperm were mixed.) 
Nor is it known whether these young oysters actually 
spawn at this early age or retain the gonadal products 
until they become larger. However, if it is assumed 
that 4-week-old oysters will spawn when the gonads 
are ripe, and if 12 days are allowed for maturation 
of the larvae before attachment, it would be possible 
to have a new generation every 40 days. The spawn- 
ing season during 1948 lasted about 200 days. If 50 
days are allowed after spawning for the development 
of the offspring to gonadal maturity, there could be 
4 generations of oysters within one year in this area. 

Ingle (7) gives some data on the growth of the 
American oyster at Apalachicola Bay, Florida. He 
gives the maximal growth at 31 weeks as 104.5 mm 
and states that this would equal a growth of about 
4 years in Northern waters. During the Louisiana in- 
vestigation numerous measurements were made on 
oysters of known age. In one case a few oysters that 
attached in late May were over 100 mm in length by 
the following January, or in a period of less than 9 
months. These oysters were deep-cupped and broad in 
proportion and were good-sized market oysters. Meas- 
urements of shell size, weight, and volume indicate 
that oysters grow throughout the year in Louisiana. 
Newly attached spat grow actively during the hot 
summer months. The writer has found that young oys- 
ters will reach a length of 50 mm or more within 2 
months and 75 mm or more in 4 or 5 months. 

The data given above lead to the conclusion that 
oysters in the warmer waters of the Gulf live at a 
much faster rate than do those in more northern, 
colder waters. The writer has seen and measured oys- 
ters in both the Chesapeake Bay and Louisiana, and 
the maximum size is no greater in Louisiana. In Loui- 
siana the oysters spawn earlier in the spring, grow 
faster (and during the entire year), and mature sex- 
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ually at an earlier age than they do in the more north- 
ern waters. This faster rate of living in warmer 
waters has been reported often by investigators of 
other poikilothermous animals. 
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Direct Tissue Radioautography 
Technique Applied to Teeth 


Noel D. Martin and E. S. Slater 


Department of Preventive Dentistry and Department of 
Photography, Faculty of Dentistry, 
University of Sydney, Australia 


Radioactive isotopes have been used in the study 
of the permeability of the enamel and the dentine, 
and the pathways by which these isotopes penetrate 
the tooth structure have been recorded by the radio- 
autographic method in which the radiograph of the 
tooth section after the penetration of the isotope is 
determined by comparison with the tooth section it- 
self. In 1948 Amler (1) using this method studied the 
penetration of radiophosphorus in the dentine fol- 
lowing the use of various medicaments, and more re- 
cently, Wainwright and Lemoine (2) illustrated the 
penetration of the enamel and dentine by urea con- 


Fie, 1. 
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taining C'*, by using the comparison of the radio- 
graph to the ground tooth section. 

In an investigation of the permeability of the den- 
tine and enamel to P,, labeled NaH,PO, following 
the treatment of the teeth by fluorides and other’ com- 
pounds, the authors thought that the application of 
the method of Evans (3) might provide a technique 
that would permit a direct viewing of the isotope 
penetration and, furthermore, microscopic examina- 
tion of the sections that would give additional infor- 
mation as to the mode of penetration. 

This technique consists essentially of placing a very 
fine grain stripping-film emulsion’ on the surface of 
the ground tooth section and exposing to the radiation 
of the absorbed isotope. This emulsion is developed 
still in contact with the tooth section, and thus a di- 
rect view of the penetration is possible (Fig. 1). 

In the specimen shown in Fig. 1, similar cavities 
were prepared on the mesial and distal surfaces of 
an anterior tooth and with the right cavity serving as 
a control the left was treated with 2% NaF and 
then 2% CaCl,, a precipitate of CaF’, forming in the 
cavity. Into each cavity 0.02 ml of radiophosphorus 
in the form of NaH,PO,, with a specific activity of 
30 we, was placed, and the cavities were sealed. After 
24 hr a ground section of the tooth was prepared, 
and the film emulsion laid in contact with it. It was 
exposed for a length of time proportional to the 
radioactivity of the section and then developed. 

The resultant composite radioautograph and see- 
tion show a diffuse penetration of P,, in the control 
eavity, while the precipitation of calcium fluoride in 
the treated cavity has decreased the diffusion to a very 


1 Kodak-—London Autoradiographic plates. 
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great extent. If, however, the cavity is treated with 
sodium fluoride only, then similar penetration is ob- 
served in both cavities (Fig. 2), as Amler (1) has 
shown. This preliminary work indicates the possible 
use of the “direct section” autoradiograph and also 
the effect of a layer of calcium fluoride in decreasing 
the permeability of the dentine. 
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Temporary Immobilization of Salamander 
Larvae by Means of Electric Shock* 


Norman E. Kemp and Alonso Gamero-Reyes? 


Department of Zoology, 
University of Michigan, Ann Arbor 


The use of electricity for killing or stunning fish 
has become common practice among fisheries biologists 
(1-3). While witnessing a demonstration of the tech- 
nique of temporarily paralyzing fish in a pond by 
means of an electric shocker, it occurred to the senior 
author that the same principle might be employed in 
the laboratory as a substitute for chemical anesthesia 
to immobilize amphibian larvae during operations or 
for short periods of microscopic examination. Alter- 
nating (tetanizing) current from the secondary of an 
ordinary Harvard inductorium powered by two 114-v 
dry-cell batteries has proved to be entirely satisfac- 
tory for this purpose. The nature of electronarcosis 
and how it compares with chemical anesthesia have 
been investigated only slightly (4,5). 

As the apparatus is most commonly employed, 
larvae are immobilized by maneuvering them between 
2 platinum electrodes dipped into the operating dish, 
then closing a hand-operated switch and allowing the 
current to flow until the animals are completely para- 
lyzed. Regulation of voltage is easily accomplished 
merely by moving the position of the secondary coil 
relative to the primary. At low voltages the larvae 
usually escape from the electric field after first feeling 
the shock; conséqueftly it is often neéessary” re- 
place them several times before they become motion- 
less. Excessively high: voltages, on: the other hand, 
frequently paralyze the animals almost immediately 
and sometimes kill. In practice an intermediate volt- 
age in sublethal dosages which stuns fairly rapidly is 
employed. The range of voltages attainable with one 
pair of batteries used intermittently during an entire 
academic year was 0 to ca 40 v at first. The upper 
limit had declined to 20 v by the end of the year; 
but this was well beyond the voltage required for elec- 


1 Aided by a grant from the Horace H. Rackham School of 
Graduate Studies, University of Michigan. 


2 Present address : Instituto Pedagéjico, Caracas, Venezuela. 
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tronarcosis. Amperage in the circuit was barely 
measurable with a Simpson a-c milliammeter; it was 
of the order of 5-10 mv. 

In order to render animals motionless before intro- 
duction into the operating dish, an electropipette 
(Fig. 1) was devised. This was made by inserting two 
short lengths of 30-gauge platinum wire through holes 
blown in opposite walls of a glass pipette, then seal- 
ing the openings. The ends of the wires inside the 
tube thus served as electrodes in contact with the fluid 
introduced into the pipette. The advantage of this 
pipette is that larvae may be exposed to current in 
a relatively small volume of fluid from which they 
cannot escape. Lower voltages and shorter times of 
exposure are thus feasible. 


Fic. 1. Electropipette. Z, electrode of platinum wire; T, 
thread wound around platinum leads ; L, leads of copper wire 
to inductorium. 


Because of the observed lethality of excessive shock- 
ing of swimming larvae, a series of experiments was 
performed to test the tolerance of various stages of 
embryos of Amblystoma punctatum to various dosages 
of electricity. In one group of experiments, animals 
at the blastula, yolk-plug gastrula, closing neural 
tube, or tailbud stages were exposed to voltages 
ranging from 2.5 to 20 v for 5-15 sec. The number 
of animals alive 3 days after shocking was used to 
determine percentage of survival. A given dosage 
(5 v for 5 sec) applied to each of the 4 stages resulted 
in 2% survival for the blastula, 79.4% for the gas- 
trila, 97.3% for the neurula, and 100% for the tail- 
bud embryos. Possibly the thickened epidermal sur- 
face coat in the older embryes proteeted them from 
injurious effects of the shock. Increased voltage over 
a given period of time (5 sec) at the gastrula stage 
caused decreased survival. The percentage was 90 for 
gastrulae exposed to 2.5 v, 64 after exposure to 10 v, 
and only 6 after 20 v. Holding the voltage constant at 
5 v and increasing the time to 15 sec likewise led to 
decreasing survival of gastrulae. 

Another group of experiments was performed on 
swimming larvae of A. punctatum at stages 45-46+ 
to test the time of recovery after various dosages of 
electric shock. The results show an obvious correla- 
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tion between strength of dosage and rate of recovery. 
In one series, for example, where the time of exposure 
was always 5 sec, animals became motile in less than 
1 min after 0.5 v, in 1-2 min after 1.0 v, in 2-5 min 
after 2.5 v, in 5-10 min after 5.0 v, and after 20-30 
min shocking at 10 v. These data suggest a roughly 
straight-line relationship between dosage and time 
necessary for recovery. Significantly, all these swim- 
ming larvae survived, even at the higher dosages. 

If used judiciously, electronarcosis of amphibian 
larvae and certain other small aquatic larvae is a 
valuable tool for the laboratory experimentalist. It 
is a quick, convenient substitute for chemical anesthe- 
sia. Stages of Amblystoma prior to completion of gas- 
trulation are particularly susceptible to injury by 
electric shock. Subsequent to this time, however, ani- 
mals become increasingly resistant and are able to 
tolerate a fairly wide range of dosages. It is possible 
to select dosages that will immobilize swimming 
larvae for roughly predictable periods without appar- 
ent permanent injury. 
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Spectrophotometric Determination of 
Hemoglobin and Oxyhemoglobin in 
Whole Hemolyzed Blood* 


Gabriel G. Nahas 


Mayo Foundation, Graduate School, 
University of Minnesota, Rochester 


The difficulty of performing spectrophotometric 
analysis anaerobically has prevented the wide applica- 
tion of this method to determination of oxyhemo- 
globin (1). In view of this fact a lucite cuvette,” 
allowing for anaerobic analysis, was built to fit the 
Beckman D. U. spectrophotometer. It consists (Figs. 
1, 2) of two lucite plates, a metal gasket 0.01 em 
thick, and supporting plates-of nickel-plated brass. 
The metal gasket: and plates contain 4 apertures (so 
that when they are ‘clamped: in place 4 chambers are 
formed between the lucite plates, which are 0.01 em 
thick and conform in shape and area to the standard 
Beckman cuvette holder). For filling and cleaning 
purposes, 8 L-shaped holes, one to serve as an inlet 
and one as an outlet channel for each of the 4 cham- 
bers, are drilled through one of the lucite plates so 
as to end on each side of a lateral wall of each cham- 


‘The author wishes to acknowledge the cooperation of E. 
H. Wood, under whom this study was made, of M. H. Power, 
and of the Section on Engineering of the Mayo Clinic. 
ie Manufactured by the Waters Conley Company, Rochester, 

nn. 
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Fic. 1. Front view of cuvette with needle used for filling 
chambers. 


ber. These L-shaped holes, which are hidden in a 
frontal view by the metal plates of the cuvette, may 
be seen in a side view (Fig. 2). Filling of the cham- 
bers with blood is performed by inserting into the 
inlet channel a 20-gauge rubber-tipped needle at- 
tached to a syringe containing the blood sample. 
Coagulation is prevented by filling the dead space 
of the syringe with an anticoagulant solution (hepa- 
rin, 10 mg/ml) before withdrawal of the blood sam- 
ple. Hemolysis of the blood, which is necessary in 
order to obtain a clear solution (1/—%), is produced 
anaerobically by adding to the blood sample 1/100 
of its volume of saturated solution of saponin Merck. 
This procedure is performed by inserting into the 
sampling syringe a rubber-tipped needle fitted to the 
tuberculin syringe containing the saponin. 


Fic, 2. Side view of cuvette with filling needle in place. 
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A volume of blood equal to 3 times the volume of 
the cuvette (20 mm*) is flushed through it in order 
to avoid any exchange of air between the blood and 
the air filling the cuvette chamber. The control cham- 
ber is left filled with air. The blood-containing cham- 
bers are cleaned by flushing distilled water through 
them, and are dried by suction. It is important that 
the determination be performed quickly. Measure- 
ments of optical densities on the Beckman spectro- 
photometer should start within 3-5 min after with- 
drawal of the blood and be completed within 3 min 
(3). The slit width used during the present study 
varied from 0.015 to 0.020 em. 

Hemoglobin concentration is determined by meas- 
uring the optical density D, of a sample of blood at 
505 mp, an isobestic point for oxyhemoglobin and re- 
duced hemoglobin. The formula derived from the 
Lambert-Beer laws of absorption is then applied: 

1 
EL 
where C =concentration of hemoglobin (g/ml); D,= 
optical density of blood at 505 mu; K = extinction 
coefficient of hemoglobin and oxyhemoglobin at 505 
mp; and L = depth of cuvette in em. In order to caleu- 
late the constant, K, it is necessary to make one 
simultaneous determination of hemoglobin concentra- 
tion by a standard method. 

The analysis of oxygen saturation depends on the 
difference in optical densities D, and D, of hemoglo- 
bin and oxyhemoglobin at 505 mp and 605 mu. The 
following formula is used : 


% saturation = a 


C=D,. 


x 100 


Hb ~ 


where X;;,,=ratio of optical densities Db. when the 


1 
blood is totally reduced by addition of sodium hydro- 
sulfite (this ratio=0.515 in the present study); 


Xnuvo, = ratio of optical densities when the blood 
1 
is totally oxygenated (this ratio= 0.075 in the present 
study); and X=ratio of optical densities of the un- 
known blood sample. 
Fig. 3 shows the straight-line relationship obtained 


er 


ste” 8. Calibration curve relating the ratio of optical den- 
sities - in whole hemolyzed blood, measured at 505 mp and 
605 muy, to % oxygen saturation. 
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between % oxygen saturation of blood and the ratio 
of optical densities. The significance of this relation- 
ship is that the slope represents the constant differ- 
ence of the ratios of optical densities of a completely 
reduced sample to a completely oxygenated sample. 


TABLE 1 


COMPARISON OF SIMULTANEOUS MEASUREMENTS OF 
OXYGEN SATURATION AND HEMOGLOBIN Con- 
CENTRATION OF BLOOD, BY MANOMETRIC 
AND SPECTROPHOTOMETRIC METHODS 


Mean 
differ- Stand- 
No. ence aevia- 
of Analysis Mean Range from Pr eater 
samples Van Gj fer 
Slyke 
analysis — 


37 Hemoglobin* 
(g/100ml) 16.7 13.3- 0.08 05 
25.4 


33 Oxygen satu- 
ration(%) 81.0 21.5- 0.2 1.9 
100.0 


* Calculated by dividing oxygen capacity (4) in vol % 
by 1.34. 


The intercept on the ordinate represents the ratio of 
optical densities in a sample of completely reduced 
blood. The procedure allows, therefore, an independ- 
ent method of calibration in the measurement of oxy- 
gen saturation. The standard deviation of the differ- 
ences between these photometric determinations and 
the Van Slyke determinations of oxygen capacity and 


MANOMETRIC AND SPECTROPHOTOMETRIC 
DETERMINATIONS OF OXYGEN SATURATION 
OF BLOOD 


60. 


VAN SLYKE 


40, 


20, 


PER CENT SATURATION 
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PER CENT SATURATION 
BECKMAN SPECTROPHOTOMETER 


Fic. 4. Comparison of manometric and spectrophotometric 
determinations of oxygen saturation carried out on 33 sam- 
ples of blood from human beings. 


% oxygen saturation of 33 blood samples (varying 
from 13.3 to 25.4 g/100 ml hemoglobin) was 0.5 g 
Hb/100 ml and 1.9% saturation, respectively, as 
shown in Table 1 and Fig. 4. 
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Colloidophagy in the Human 
Thyroid Gland* 


C. Alexander Hellwig 


Department of Pathology, Hertzler Clinic and Hertzler 
Research Foundation, Halstead, Kansas 


Various investigators have observed invasion and 
ingestion of colloid by macrophages (colloidophagy) 
in the thyroids of animals. The first to describe this 
process were Leo Loeb and Gray (1). Thurston (2), 
after injection of pituitary extract, saw phagocytosis 
of colloid in the thyroid of guinea pigs, rats, and 
pigeons. 

According to Eggert (3), phagocytes play an im- 
portant role in the resorption of colloid. After giving 
large doses of thyrotropic hormone he saw, in the 
thyroids of lizards, wandering cells enter hypertrophic 
follicles, ingest colloid, and carry it into the inter- 
follicular vessels. R. G. Williams (4) studied living 
thyroid follicles in transparent chambers inserted in 
rabbits’ ears. He saw in the colloid of some activated 
follicles 1-20 wandering cells. Their number changed 
from day to day in the same follicles, eventually dis- 
appearing. Thyrotropic hormone increased the activ- 
ity of these colloidophages; there was no evidence of 
degeneration of the epithelium in the invaded follicles. 

In human thyroids, this process of colloidophagy 
has never been studied. Although cells have been de- 
seribed repeatedly in follicular lumens, they were re- 
garded as desquamated, degenerated cells of the fol- 
licle wall. 

During a study of microscopic slides from 435 
goiters removed by operation and from 619 thyroids 
obtained by autopsy, I often found cells lying in 
colloid—i.e., in 63.9% of surgical goiters and in 16.2% 
of normal thyroids obtained by autopsy. Almost with- 
out exception we noticed groups of lymphocytes in the 
area surrounding the involved follicles. 

These intrafollicular cells varied in number from 1 
to 20 in one lumen; they were of large size, their cyto- 
plasm was eosinophilic, and their nucleus was oval or 
kidney-shaped. They did not resemble thyroid cells at 
all, and there was no evidence of degeneration of the 
involved follicles. To discover the nature of these 
cells, small pieces of fresh surgical goiters were teased 
with dissecting needles on slides. They were stained 
supravitally with neutral-red (1:10,000 physiologic 
salt solution) and examined 1% hr later under the 
microscope. In 11 of the 23 cases typical macrophages 


1 The electron microscopic study of colloids was aided by a 
grant from the American Cancer Society. 
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Fic. 1. Normal human thyroid with macrophages in fol- 
licles. (Colloidophages, x 400.) 


filled with large salmon-red granules were seen within 
the lumen of thyroid follicles, and in 10 cases they 
were also present in the interfollicular tissue; the 
follicle epithelium remained unstained or showed only 
fine granules. 

Although under normal conditions the macrophages, 
after ingestion of colloid, reenter the blood vessels, 
two pathological phenomena may result from colloido- 
phagy in human goiter. First, in many exophthalmic 
and lymphadenoid goiters the macrophages within the 
follicular lumen fuse together, forming a large multi- 
nuclear syncytial mass (Fig. 1); second, macrophages 
loaded with colloid do not reenter the blood vessels 


? 


Fic, 2. Human thyroid with lymph follicles containing 
colloid ; so-called chronic thyroiditis. (x 100.) 
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but become stranded in the interfollicular tissue. Here 
they degenerate, and the liberated colloid attracts 
lymphocytes (Fig. 2). Then one can see large red- 
stained clumps of colloid in the center of lymph 
follicles. 

The process of colloidophagy, followed by aceumu- 
lation of lymphocytes, is apparently the underlying 
eause of so-called chronic thyroiditis, which is so com- 
mon not only in normal-sized thyroids, but especially 
in exophthalmie goiter and lymphadenoid goiter (5). 


Fie, 8. Colloid of normal human thyroid, without colloid- 
ophagy. Camera lucida drawing, x15 of original electron- 
micrograph x 5,000 m. (Total magnification x 75,000 m, re- 
duced to x 37,500 in reproduction.) 


The cause of chronic thyroiditis has never been satis- 
factorily explained, and chemical or bacterial agents 
responsible for this disease have never been found. 
What, then, causes this invasion of colloid by wander- 
ing cells? From animal experiments, we know that 
excess of thyrotropic hormone stimulates colloid- 
ophagy in the normal thyroid. Lymphadenoid goiter 
in which colloidophagy with aggregation of lympho- 
eytes is always present has been related to an excess 
of thyrotropic hormone (6). We therefore feel justi- 
fied in assuming that overstimulation of the thyroid 
by thyrotropic hormone changes the properties of the 
colloid in such a way that it attracts macrophages. 

In the electron microscope the extract of human 
lymphadenoid goiters and of rabbit thyroids activated 
by thyrotropie hormone looks different from that of 
normal thyroids. The colloid of normal thyroids ap- 
pears in the electron microscope to be composed of 
globules, about 25 mp in diameter (Fig. 3), and the 
colloid of lymphadenoid goiter and of rabbit thyroids 
stimulated with thyrotropic hormone reveals bizarre, 


Fic, 4, Colloid of human lymphadenoid goiter with colloid- 
ophagy. Camera lucida drawing, x15 of original electron- 
micrograph x 5,000 m. (Total magnitication x 75,000 m, re- 
duced to x 37,500 in reproduction.) 
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wedge-shaped, angular, and sharp-edged particles 
measuring about 160 mp in length (Fig. 4). These 
structural changes of the colloid suggest chemical al- 
terations that would explain the attraction of macro- 
phages by chemotaxis. 
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Induction and Blossoming of Xanthium* 


R. H. Roberts 
Department of Horticulture, 


‘University of Wisconsin, Madison 


Studies on the photoperiodic induction of Xanthium 


are particularly responsible for the widespread idea. 


that the induction stimulus is the controlling factor 
that causes the blossoming of plants. A principal item 
contributing to this belief is the fact that the proper 
grafting of a flowering plant to a nonflowering one 
results in the blossoming of the latter. Other plants 
that blossom systematically (such as soybean) can be 
made to flower by grafting (1), but those that flower 
only terminally cannot be so “induced.” Also, the 
latter “devernalize” readily with a change in the en- 


NUMBER OF LONG NIGHTS 


DAYS TO MACRO-BUDS 
Fie. 1. Relation of inductions (long nights) to time of 


appearance of macro blossom buds in Xanthium (Wis. sp.) 
under various environmental conditions. 


vironment, such as temperature. Conspicuous ex- 
amples are azalea (2), chrysanthemum (3) and onion 
(4). From this it is evident that induction does not 
necessitate flowering. So-ealled photoperiodic plants, 
such as pigweed and soybeans (not Biloxi), which 
become indeterminate with age, and also indeterminate 
forms, suggest a condition of either internal or self- 
induetion or that flower formation may be independent 
of induction. At least “ripeness to flower” (5) occurs 
without any conspicuous or readily discernible indue- 
tion condition having been detectable. 

More recent studies with Xanthium sp. native to 


1 Published with the permission of the director of the Agri- 
cultural Experiment Station. Supported in part by a grant 
from the Wisconsin Alumni Research Foundation. 
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Wisconsin indicate that induction and flowering may 
have a marked degree of independence even with this 
plant. It is readily apparent from Fig. 1 that the 
time of appearance of blossom buds is as much de- 
pendent upon environmental conditions as upon the 
amount of induction (number of long nights given 
the plants)—or even more so. The solid line in Fig. 1 
shows the average times at which macro blossom buds 
are readily discernible under conditions of continuous 
induction. The data for the dotted line were collected 
from 3 sets of plants having the dark period inter- 
rupted at midnight by 30-min of illumination with a 
40-w lamp 18-24 in. from the plants. This did not 
inhibit blossom bud formation but only greatly de- 
layed it. Plants given 3 long nights, with 2 short 
nights between each of the long ones, formed blossom 
buds as quickly as with 10 successive long nights 
(dash-and-dot graph). In midwinter of 1949-50, 
blossoming was more rapid on plants having 5-6 long 
nights than on those with 10 long nights (broken 
line). This was assumed to be due to poor light con- 
ditions at that time of year. To test this idea, other 
lots of plants were grown under a shade that reduced 
the daylight to 300-400 ft-c (double line). These ex- 
periments clearly show the effect of environment, as 
well as amount of induction, upon flowering. This is 
also markedly illustrated by additional experiments in 
which shaded plants were sprayed with a 10% 
sucrose solution once each day during the induction 
period. This procedure resulted in blossom buds ap- 
pearing at practically the same rate as with unshaded 
plants (Table 1 and Fig. 2). It is now obvious that 
blossom bud formation is not controlled entirely by 
the induction stimulus. This may provide a “ripeness 
to flower,” but blossom initiation and development are 
also dependent upon other factors in the post-indue- 
tion environment. 

One of the principal factors that have contributed 
to the present belief that flowering is controlled by 
an induction stimulus is the assumption that induction 
begins with the appearance of blossom primordia. It 
has been shown that the stimulus to flower is several 
weeks prior to floral initials in the case of apples 


TABLE 1 


DAYS FROM START OF INDUCTION TREATMENT TO APPEAR- 
ANCE OF Macro BLossom Bups, Xanthium (Wis. 
SP.). AVERAGES OF 4 SERIES OF TREATMENTS, 
DECEMBER 1949 To MarcH 1950.* (Srx- 

TEEN PLANTS PER TREATMENT) 


Induction 
periods Shaded saved 
and Un- during as 
returned shaded short 10% 
to long days 
days 
solution 
Continuous 12.0 22.8 12.7 
2 long nights 19.0 30.8 19.3 
4-5 long nights 12.3 29.6 12.8 
8-10 long nights 13.3 24.9 13.3 


* Part of data by Wm. F. Millington. 
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C D 


Fic. 2. Tips of cocklebur plants with leaves removed. A : 
long day, vegetative ; B: 8 short days and 27 long days; C: 
same but shaded during inductions: D: same as C but 
=—- with sugar solution; flower development nearly as 
ast as B. 


(6), eranberries (7), and hydrangea (8). Induced 
tulip bulbs have been kept nonflowering for as long 
as a year by holding them at a high temperature (9). 
Bulbous iris (9) and onion (4) develop an inflores- 
cence in storage several months after the induced bulbs 
are harvested. It would seem to be more nearly proper 
to call the appearance of blossom primordia the end 
of induction and the start of the flowering stage. This 
may continue to fruitfulness or, in the case of ter- 
minally flowering plants, be interrupted by blossom 
abortion and a substituted vegetative growth. 

A particular reason for the induction stimulus not 
being distinguished from floral development is the 
fact that both are influenced by short days; that is, 
the same short days that provide the induction effect 
on Xanthium also hasten the rate of flower formation, 
simultaneous phenomena, not cause and effect. 

Another reason for believing that induction causes 
flowering is the habit of plants which flower system- 
ically to continue to blossom and not revert or 
“devernalize” with a change in the environment 
(10,11). It is believed that an understanding of this 
condition may have been found. Anatomical studies 
of the stem apex by numerous workers all reveal a 
change in width and appearance of the apex prior to 
the first floral initials (12). That is, for a time the 
apex is neither vegetative nor does it have blossom 
primordia. In Xanthium (Fig. 3) the “induced” apex 
is a relatively well-developed and conspicuous micro 
structure (Fig. 3, B). 

Preliminary investigations reveal that all growing 
points on the plant make this transition when short 
days (inductions) are used. Thus the plant has lost 
its vegetative apices, and with this change, its power 
to revert or again become vegetative. Whether all 
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duced 4 days; C: blossom primordia after 7 long nights. 
(Preparations by Wm. F. Millington.) : 


growing points produce blossoms depends upon cul- 
tural conditions and plant vigor. The so-called vege- 
tative shoots produced by “induced” plants, as follow- 
ing pruning, for instance, are in reality induced 
branches comparable in morphological condition to 
the main axis of a plant which has had only one or a 
few long nights and which requires 3-5 weeks for 
macro blossom buds to appear. 


Plants that flower terminally have noninduced vege- 
tative buds from which new shoots arise with a change 
in the environment. 

It is obvious that the cocklebur, which has been 
looked upon as furnishing evidence for believing that 
induction causes blossoming, has a definite if not 
marked degree of independence of these two phe- 
nomena. Future studies of why plants blossom could 
profitably give more consideration to the “competi- 
tion” or balance between the vegetative and flowering 
stages as well as the role of induction in blossoming, 
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Comments and Communications 


The Internationai Commission on Zoological 
Nomenclature and the Name of the 
Monarch Butterfly 


WE RECENTLY prepared a paper about the name of 
the Monarch Butterfly, protesting the hasty and 
wrong action of the International Commission and also 
Hemming’s mail proposal to correct the error. After 
seeing the communication by Field, Clarke, and 
Franclemont (Science, 113, 68 [1951]), which is so 
much like the one we were writing, we believe that our 
paper is unnecessary, and that a brief note will serve 
to show our entire accord with their paper. 

First, we wish to say that it is impossible for us to 
understand the misstatements of fact made by Hem- 
ming in his mail proposal. We refer to his statement 
that the North American species “came to be known 
as Danaus plexippus (Linnaeus), the name universally 
applied to it” (p. 2, Point 4 of the Hemming pro- 
posal), and to his statement that the Indo-Oriental 
species “is now universally known as Danaus genutia 
(Cramer) .” 

Field, Clarke, and Franclemont have shown (and 
we have verified) that these are not correct statements. 
Misstatements of fact like these put Hemming in a 
very bad light, at least among us here. As secretary 
of the International Commission, his responsibility in 
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writing and circulating such proposals is indeed a very 
great one—he should not advance statements that are 
so far from reality. 

Second, an important fact was overlooked by Hem- 
ming in his proposal. This is the designation by Corbet 
of a “male specimen bearing the Linnaean name label 
as the name-type of P. plexippus” and thus as the 
lectotype of this insect. This male is a specimen of the 
Chinese species, not of the North American species. 
We agree with Field, Clarke, and Franclemont that 
the commission should first consider this designation 
before taking any action on the matter. 

We go further and say that we doubt that the In- 
ternational Commission on Zoological Nomenclature 
should act at all upon problems having to do with 
systematics. This is not a problem of nomenclature 
but one of systematic zoology. We believe that only 
workers on the systematics of Lepidoptera or upon 
systematic zoology can discuss the designation of a 
lectotype for P. plexippus and the identification of 
this species. 

Third, the designation of an illustration published 
by Holland in 1931 as the type of Papilio plexippus 
Linnaeus, 1758, is one consequence of work by people 
like Hemming who do not practice systematic zoology. 
This kind of action is a “new” systematics; it appears 
again in Hemming’s mail proposal. There we are told 
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to base Papilio plexippus Linnaeus on a figure by 
Clarke, published in 1941—a figure of an insect col- 
lected in Kendall, New York, and we have to say that 
the type locality is the state of Pennsylvania! 

We were, indeed, very much surprised to see such 
statements in Hemming’s mail proposal. We here in 
Brasil strongly protest against this kind of system- 
aties—the designation of a figure not seen by Lin- 
naeus as the type of an insect described by him, when 
there still exists in the Linnaean collection a specimen 
of this insect that was seen and labeled by Linnaeus. 
To designate a figure “as the standard for identify- 
ing” (Hemming’s own expression) really amounts to 
a designation of a type’ for the species and subspecies. 
To designate a figure based upon a specimen from 
Kendall, New York, and at the same time to say that 
the type locality is Pennsylvania shows a real and 
obvious ignorance of what is meant by the term “type 
locality.” 

We must also say concerning footnote 5 on page 70 
of the Field, Clarke, and Franclemont paper that one 
of us (Almeida) received Hemming’s mail proposal. 
It was received, however, after the date specified in 
their paper (i.e., December 10, 1950). Hemming’s let- 
ter is dated October 31, 1950. We have not checked 
the date it was posted, but apparently there was some 
postal delay. 

Finally, we want to state that we agree with the 
conclusions set forth by Field, Clarke, and Francle- 
mont, and we also request (as they did) that the com- 
mission reconsider the whole matter of fixing the name 
Papilio plexippus L. 

We have discussed this matter with some of our 
colleagues who work on systematic zoology in scientific 
institutions in the cities of Rio de Janeiro and Sio 
Paulo. We wished to learn their opinions about the 
way Hemming was trying to solve this question of 
P. plexippus, because it involved not only matters of 
interest to lepidopterists, but also matters of interest 
to all systematic zoologists and with implications about 
which all right-thinking systematic zoologists should 
be warned. 

R. F. Ferrera D’ ALMEIDA 
José Orrictca, F. 
Museu Nacional 
Rio de Janeiro, Brasil 


After a careful diseussion of the paper above, the 
undersigned agree in toto with the views therein con- 
tained. 

Museu Nacional, Rio de Janeiro 

Joio MooJEN 

DALCY DE ALBUQUERQUE 

HAROLDO PERREIRA TRAVASSOS 

José LACERDA DE ARAUJO FEIO 

ANTENOR LEITAO DE CARVALHO 

HERBERT FRANZONI BERLA 


1 We realize that Hemming has not used the word “type” 
here but uses the phrase “the standard for identifying.” We 
interpet this expression (as did Field, Clarke, and Francle 
mont) to mean “a type’’ and, indeed, can see no other mean- 
ing. Nevertheless, we would not be surprised to hear from 
Hemming that in his new systematics this expression does 
hot mean a type but some other thing. 
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Newton Dias pos SANTOS 

Atceu LEMOS DE CASTRO 

CARLOS DE PAULA Couto 
Instituto Oswaldo Cruz, Rio de Janeiro 

HERMAN LENT 

Lauro TRAVASSOS 

F. TEIXerRA DE FREITAS 

Fasio LEONI WERNECK 

SEBASTIAO J. DE OLIVEIRA 

Domingos A. MACHADO, F. 

Hvueo Souza Lopes 
Departamento de Zoologia, Sdo Paulo 

Lavro TrAvassos, F. 

LinpDoLPHo P. GurmMaRAEs 

CarLos O. C. VIEIRA 

Ernesto X. RABELLO 

Outvério M. DE OLIVERIA PINTO 

F. p—E ALMEIDA CAMARGO 

MESSIAS CARRERA 

M. A. V. D’ANDRETTA 

WERNER C. BoCKERMANN 
Instituto Biolégico, Séo Paulo 

CLEMENTE PEREIRA 

MARIA PEREIRA DE CASTRO 

Epvuarpo NAVAJAS 

Mario AUTUORI 

R. L, ArRavso 


Mathematics and Science 


AurHoucH the authors of three communications 
(Science, 112, 233 [1950]) take issue with some of 
my statements (Science, 110, 566 [1949]), they do 
not try to controvert my contention that the theory 
of probabilities is very useful in applying principles 
for successful prediction, but not in discovering them. 

In stating that “disordered systems can be specified 
with the same degree of precision as ordered systems,” 
John C. Neess surely cannot mean what the words 
imply—that greater knowledge does not permit 
greater precision in specification. Does disorder mean 
anything more than that we do not yet grasp the 
order, perhaps very complex, that there may be in a 
situation? He rightly refers to “the confused atmos- 
phere of du Noiiy’s Human Destiny,” but his state- 
ment is reminiscent of du Noiiy’s extraordinary con- 
clusion (p. 26) that “order is born of disorder.” He 
states that we “have removed a barrier to intellectual 
and scientific progress” by replacing “an older notion 
of causality” “with one of chance determination of 
events.” Does “chance determination” mean anything 
more than that we don’t know how the events have 
been determined? Arguments based upon ignorance 
are suspect. The “indeterminancy” of an electron rep- 
resents the continuing ignorance of the investigator 
(H. N. Russell, Science, 27, 249 [1943]) and is surely 
meaningless as to the character of the thing investi- 
gated, except as limited by our relations with it. 
“Relativity” expresses this limitation for man. When 
one of its leading exponents (Eddington) argues: 
“What we can’t know doesn’t exist,” he should add “in 
us” or “for us.” If he is logical, anyone who accepts 
this idea without the qualification is sure to founder 
on the rock of solipsism, since he must finally conclude 
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that nothing exists except himself. Newtonian physies 
may well express how things (objects or external 
events) really are arranged, but Einsteinian physics 
states only how they seem to us to be arranged. 

In the communications of C. H. Goulden and N. T. 
Gridgeman, there is some confusion between the whole 
and its parts. To predict accurately the half-life of a 
piece of radium does not require the theory of proba- 
bilities, but to predict when an atom of radium will 
disintegrate clearly does, with present ignorance of 
possible differences among the atoms. One should 
know for what unit prediction is required, and for 
what units the necessary facts can be obtained. When 
individual organisms are studied to provide a basis for 
predicting the behavior of aggregates, which may be 
very diverse, greater accuracy of prediction comes 
with greater knowledge of individual differences and 
of the composition of the particular aggregate. This 
is to be contrasted with mathematical treatment of the 
facts of individual behavior in ignorance of differences 
among individuals. 

For mutual understanding there must be agreement 


in definition. For me “probability, chance, and random 
mean ignorance,” but evidently not for Mr. Gridge- 
man. What definitions for these words will exclude 
the ignorance implicit-in “theory of probabilities”? 
Is the Goddess of Chance, which some scientists would 
have us worship, to masquerade as Pallas Athene, the 
Goddess of Wisdom? 

Natural science may be defined as being knowledge 
for accurate prediction of what will happen in rela- 
tions with other things than oneself, in whose separate 
existence we firmly believe. That knowledge is in- 
evitably limited to those relations. Mathematics deals 
with arrangements of things, and thus provides pat- 
terns or frames of reference that may be extremely 
useful in handling varied arrangements in our rela- 
tions with other things. It can do no more than this. 


A. G. Huntsman 
Department of Zoology 
University of Toronto 
(Bd. Note: The editors consider the debate that was touched 


off by Dr. Huntsman’s communication of two years ago con- 
cluded with the publication of this reply to his critics.) 


Book Reviews 


A Textbook of Geology. Robert M. Garrels. New 
York: Harper, 1951. 511 pp. $5.00. 


The eighth volume in Harper’s “Geoscience Series,” 
this handsome and competent book is introduced by 
its author as a new, analytical approach to the subject 
of geology, a view which this reader confirms. The 
same introduction acknowledges many omissions in 
the text (for example, the terms anticline, breccia, 
dip, drift, jointing, karst, lignite, monadnock, ore, 
and salt lake do not appear in the index), but stresses 
that its emphasis alternates between an “investiga- 
tory” and an “applicatory” approach rather than re- 
maining at the simple expository level. Here is a 
well-written text of unusual charm and simplicity, 
illustrated with refreshingly new photographs, many 
valuable graphs, and other facile sketches. More 
mathematics is visible than occurs in many older 
texts, but not more than the average college student 
should master. The presentation of subject matter is 
unusually lucid, with much new material in the way 
of example, phraseology, and point of view. The pro- 
fessor who reads it will envy its clarity and praise 
its organization; the student who uses it should gain 
much perspective for a broad view of the geologic 
world; and the layman searching for an introduction 
to earth science should find it a useful and informa- 
tive guide. 

This is a bright volume which is less a fact book 
for class reference than a script of the lectures of a 
skilled and artistic teacher. It covers both physical 
geology and the history of the earth in 26 chapters, 
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with three short appendices on rocks, minerals, and 
the biologic classification; doubtless it is planned for 
one semester of geoscience, or for the geological por- 
tion of a general science offering. For a full year col- 
lege course or the introductory course for geology 
majors, an instructor should document this readable 
volume with factual and informative material usually 
reserved for a textbook, or his students will acquire 
an excellent view of the forest without much acquaint- 
ance with trees. 

Hersert P. Woopwarp 
Newark College of Arts and Sciences 
Rutgers University 


Scientific Book Register 


The Kernel Function and Conformal Mapping. Stefan 
Bergman. New York: American Mathematical Society, 
1950. 161 pp. $4.00. 

Aminoplastics. ©. P. Vale. New York: Interscience; 
London: Cleaver-Hume, 1950. 250 pp. $2.75. 

The Rhododendron Leat: A Study of the Epidermal Ap- 
pendages. John MacQueen Cowan. Edinburgh, Scot- 
land, and London, England: Oliver and Boyd, 1950. 120 
pp. 21/~ net. 

Fundamentals of Electrical Engineering. Fred H. 
Pumphrey. New York: Prentice-Hall, 1951. 668 pp. 
$5.75. 

The Physiography of Southern Ontario. L. J. Chapman 
and D. F. Putnam. Toronto, Canada: Univ. Toronto 
Press, 1951. (Published for the Ontario Research 
Foundation.) 284 pp. and accompanying maps. $4.00. 

A New Theory of Gravitation. Jakob Mandelker. New 
York: Philosophical Library, 1951. 25 pp. $2.75. 
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Association Affairs 


Gordon Research Conferences 
June 18—August 31, 1951 


Since the schedule of conferences was announced 
on April 27 (Science, 113, 496 [1951]), detailed pro- 
grams for the conferences on Coal and on Proteins 
and Nucleic Acids have been completed. Inquiries con- 
cerning attendance, registration, and housing should 
be addressed to W. George Parks, Colby Junior Col- 
lege, New London, N. H. In the case of the Coal Con- 
ference, communication by telephone or telegraph is 
advised. Both conferences will be held at New Hamp- 
ton School, New Hampton, N. H. 


CoaL 
G. D. Creelman, Chairman 


June 25: L, J. E. Hofer, ‘‘Structure of Coal, X-Ray 
and Infrared Measurements;’’ R. B. Anderson, ‘‘Col- 
loidal Properties of Coal, Surface, Porosity, State of 
Water.’’ 

June 26: G. H. Cady, ‘‘Coal Petrography;’’ F. W. 
Smith, ‘‘Thermal Decomposition ;’’ H. H. Lowry, ‘‘Sol- 
vent Extraction.’’ 

June 27: M. Orchin, ‘‘ Hydrogenation ;’’ H. C. Howard, 
‘*Oxidation.’’ 

June 28: Coal Gasification—C. C. Wright, ‘‘Oxygen 
Exchange Reaction in Coal Gasification;’’ H. C. Hottel, 
‘*Kineties of Carbon Gasification Reactions. ’’ 

June 29: H. H. Lowry, ‘‘Significance of Chemistry in 
Utilization of Coal.’’ 


PROTEINS AND Nucteic Acrps* 


Ralph W. G. Wyckoff, Chairman; Kurt G. Stern, 
Vice Chairman* 

August 27: Nucleic Acid Structure—Chairmen: Max 
Lauffer and M. Stacey. 

Erwin Chargaff, ‘‘Problems in the Structure and 
Function of Nucleic Acids;’’ M. Stacey, ‘‘Nature of 
the Linkages in Desoxypentose Nucleic Acid;’’ Gerhard 
Schmidt, ‘‘The Enzymatic Hydrolysis of Ribonucleic 
Acids and its Bearing on the Concepts of their Struc- 
ture;’’ Stig Claesson, ‘‘Recent Advances in Adsorption 
Analysis;’’ Waldo Cohn, ‘‘The Application of Ion Ex- 
change to the Problem of Nucleic Acid Structure and 
Composition ;’’ H. 8. Loring, ‘‘ The Isolation, Properties, 
and Significance of the Isomeric Nucleotides from Yeast 
Ribose Nucleic Acid.’’ 

August 28: Proteins—Chairmen: Kurt G. Stern and 
Paul Doty. 

K. Linderstrom-Lang, ‘‘The Volume Change in 
Proteolysis ;’’ F. J. W. Roughton, ‘‘ Recent Experiments 
in the Mechanism of Reaction of Hemoglobin with Oxy- 
gen and Carbon Monoxide and their Bearing on the 
Problem of Protein Individuality;’’ F. Sanger, ‘‘The 
Structure of Insulin;’’ J. C. Kendrew, ‘‘The Structure 


1Through the generosity of the Rockefeller Foundation, it 
has been possible to invite a number of distinguished workers 
from abroad and thus to maintain the international viewpoint 
established last year. 

2Inquiries dealing with the program and related matters 
should be sent to Dr. Kurt G. Stern, Polytechnic Institute of 
Brooklyn, 99 Livingston St., Brooklyn 2, N. Y. 
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of Hemoglobin and Myoglobin;’’ D. Harker, ‘‘ Remarks 
on the Problem of Protein Structure from the Point 
of View of X-Ray Data.’’ 


August 29: Virus Metabolism—Chairmen: H. Neurath 
and J. P. Greenstein. 

F. W. Putnam, ‘‘ Precursors of Bacteriophage Nucleic 
Acid and Protein;’’ 8. J. Singer, ‘‘Studies of the Pro- 
teins of Normal and Virus-infected Plants and Bac- 
teria;’’ C. G. Hedén, ‘‘The Nucleic Acid Metabolism of 
the Host Cell in Tracer Studies on Bacteriophage Produe- 
tion;’’ L. W. Labaw, ‘‘The Origin of Phosphorus in £. 
coli Bacteriophages. ’’ 


August 30: Physical Studies on Viruses—Chairman: 
Ralph W. G. Wyckoff. 


Max A. Lauffer, ‘‘The Hydration of Viruses;’’ 
Howard K. Schachman, ‘‘Studies on the Degradation of 
Tobacco Mosaic Virus;’’ M. H. F. Wilkins, ‘‘ Physical 
Studies on Nucleic Acids and Crystals of Tobacco Mosaic 
Virus Nucleoprotein.’’ 

Radiation Effects—Chairman: Alexander Hollaender. 

J. Weiss, ‘‘ Effects of Ionizing Radiations on some Sub- 
stances of Biological Importance;’’ Ernest Pollard, 
**The Action of Primary Ionization on Enzymes and 
Viruses. ’’ 


August $1: Radiation Effeets (cont.)—Chairman: EI- 
kan R. Blout. 

J. A. V. Butler, ‘‘The Action of X-Rays and some Ra- 
diomimetie Chemicals on Desoxyribose Nucleic Acid;’’ 
Virgil L. Koenig, ‘‘ Physicochemical Changes in Proteins 
and Nucleic Acids upon Irradiation.’’ 


Meeting of the Southwestern Division 


C. W. Botkin 


New Mexico College of Agriculture and Mechanical Arts, 
State College, New Mexico 


Tue 27th annual meeting of the Southwestern Divi- 
sion of the AAAS was held in El Paso April 29- 
May 3, with Texas Western College as host. The first 
meeting of the division was held in El Paso thirty 
years ago, with 70 registrants and 27 papers. At the 
1951 meeting 200 registered, and 96 papers were 
presented. The Texas and New Mexico Academies of 
Science, the Herpetologists League, and the El Paso 
Archaeological Society were also participants in the 
program. 

Papers in the biological sciences made up half the 
sectional programs. The botanists held two separate 
sessions and a third jointly with the zoologists who, 
in addition, held one session and two joint sessions 
with the Herpetologists League. Although many of the 
papers were concerned with problems peculiar to the 
Southwest, there were also subjects of wide scientific 
interest in each of these fields. 

The three sessions in the social sciences were con- 
cerned, for the most part, with recent archaeological 
studies in the Southwest. Jesse L. Nusbaum, of the 
U. 8S. Department of the Interior, Santa Fe, gave a 
background report on the conservation of antiquities, 
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which was followed by the papers of Fred Wendorf, 
of the Laboratory of Anthropology, Santa Fe, on the 
Pipe-Line Archaeological Project, and Erik Reed, of 
the National Park Service, Santa Fe, on the River 
Basin Salvage Program. The pipe-line cross section 
through the Navajo country disclosed 146 sites, 15 of 
which have been excavated. The materials recovered 
date from a.p. 600 to 1200. Frank Hibben and asso- 
ciates, of the University of New Mexico, reported on 
excavations of sites along the Rio Grande, where 
Ancient Man appears to have been an inhabitant as 
long ago as late Pleistocene. 

The physical science program opened with a sym- 
posium on polarography, which covered applications 
ranging from the analysis of ore and determination 
of complex ions to studies in nerve metabolism and 
tests for syphilis. The later sessions included a wide 
variety of subjects. H. A. Winkler, of the New Mexico 
School of Mines, proposed a method and apparatus 
for determining the energy dissipated at interfaces, 
for use in studying high-frequency seismic energy 
transmission. C. 8. Yu, of the High Altitude Labora- 
tory, Boulder, reported on the Solar Flare Patrol in 
the Sacramento Mountains, for which a camera was 
devised to take sun photographs automatically every 
five minutes. A knowledge of sun flares is important, 
since they are associated with fade-out in radio and 
radar. Data were presented correlating low protein 
and increased sulfur-containing amino acids of aortic 
tissue with the degree of arteriosclerosis (R. D. Strick- 
land, E. L. Martin, and J. L. Riebsomer, of the Uni- 
versity of New Mexico). : 

A high light of the meeting was the Monday lunch- 
eon talk on “The Earth and Man Today,” by Kirtley 
F. Mather, president of the AAAS, who spoke opti- 
mistically of the future as far as resources and science 
are concerned, but cautioned that “the man of science 
joins the man of religion in asserting that intelligence 
is not enough. To the intelligence of science must be 
added the good will and discerning love of religion. 
Only thus can mankind adjust human activities and 
relationships to the new conditions of this age.” 

Tuesday evening at the annual dinner, C. W. Botkin, 
retiring president of the division, spoke on “Contribu- 
tions of the Desert to Human Welfare.” He pointed 
out that desert conditions are responsible for a high 
mineral fertility in arid soils, for concentration and 
conservation of enormous reserves of many different 
salts, and for favorable conditions for the develop- 
ment of early civilization and of the important re- 
ligions. Also they have favored research in archaeol- 
ogy, astronomy, biology, geology, meteorology, jet 
propulsion, and‘a field that needs much further study 
—that of solar energy. 


Wednesday afternoon was given over to a general 
symposium on “Potentialities of Desert and Arid 
Lands.” H. L. Schantz, of Santa Barbara, Calif. 
served as chairman. The climate of the Southwest was 
reviewed by Ernst Antevs, of Globe, Ariz., and H. J. 
Dittmer, of the University of New Mexico, discussed 
the past and present vegetation. Improvement of 
plants and arid lands was presented by W. G. Whaley, 
of the University of Texas; revegetating and reseed- 
ing were considered by J. E. Fletcher, of the Soil 
Conservation Service, Tucson; and control of plants 
encroaching on grasslands was presented by G. E. 
Glendening of the U. 8. Forestry Service, Tucson. 
Methods of spreading and utilizing natural rainfall 
comprised the subject of a paper by D. S. Hubbell, of 
the Soil Conservation Service, State College, N. M. 
The many and varied products that may be obtained 
from desert plants were not only discussed but also 
exhibited by P. C. Duisberg, of the New Mexico Col- 
lege of A. and M. A. 

The desert theme was continued Wednesday evening 
in the John Wesley Powell Memorial Lecture on the 
“Nature and Question of Rainmaking,” by E. J. Work- 
man, president of the New Mexico Institute of Min- 
ing and Technology. Dr. Workman stated that the 
theories regarding the nature of clouds and seeding 
had been oversimplified, and he stressed the desir- 
ability of more basic research. Vincent Schaefer, of 
the General Electric Laboratories at Schenectady, led 
the discussion. He stated that the investigation was 
being extended geographically and that the value of 
artificial rainmaking would be determined in the next 
two years. 

A most enlightening lecture illustrated by movies 
and slides was given by C. M. Pomerat, of the Medical 
Branch, University of Texas, on the use of tissue cul- 
tures in experimental biology and medicine. This vis- 
ualization of cellular activity gave some comprehen- 
sion of the fundamental activities of living cells— 
namely, growth, multiplication, mitochondria, mitosis, 
and activities of the nucleus. 

Other high lights of the meeting were the dinner 
across the border in Juarez Monday evening, and the 
inspection of the White Sands Proving Grounds near 
Las Cruces on Thursday. The object and methods of 
rocket research were explained, and the equipment 
for firing and tracing the flight was exhibited. 

Officers elected for next year are: president, Fred 
Emerson, New Mexico Highlands University; vice 
president, Edna Johnson, University of Colorado; 
members of the Executive Committee, C. W. Botkin, 
New Mexico College of A. and M. A., and A. R. 
Mead, University of Arizona. The next meeting will 
be held May 4-8 at the University of Colorado. 


The American Institute of Nutrition at its annual 
meeting in Cleveland elected the following officers: 
president, Clive M. McCay; vice president, Paul L. 
Day; secretary, James M. Orten; councilor, Grace A. 
Goldsmith; associate editors, Alex Black, Floyd S. 
Daft, and Harry G. Day. 
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Officers for 1951 of the Mississippi Academy of Sci- 
ences are: president, A. B. Lewis; vice president, Clay 
Lyle; secretary-treasurer, Clyde Q. Sheely; editor, 
Ray J. Nichols; directors, C. E. Lane, William Foster, 
and R. R. Priddy. R. L. Caylor is AAAS representa- 
tive on the Council. 


Science, Vol. 113 


W 
Teel 
ciati 
195] 
G 
Scie 
of |] 
land 
the 
194¢ 
tari: 
Cc 
Rese 
Ap} 
cern 
| men 
& L 
E. 
of f 
part 
Gre 
of I 
A 
tion 
nati 
4 Are 
of } 
sper 
: Teil 
dow 
as n 
Lab 
Mar 
Dav 
: T 
has 
exec 
and 
Cro 
; to | 
Syn 
R 
of 
Ohi 
Lan 
yea 
men 
in e 
the 
eng! 
194 
sine 
= Jun 


a. ane 


113 


News and Notes 


Scientists in the News 


William Allan, dean of City College’s School of 
Technology, has been elected president of the Asso- 
ciation of Engineering Colleges of New York for 
1951-52. 


Gilbert Archey has been appointed to the Pacific 
Science Council to fill the vacancy caused by the death 
of Patrick Marshall. Dr. Archey, director of Auck- 
land Institute and Museum, was secretary-general of 
the Seventh Pacific Science Congress (New Zealand, 
1949) and honorary secretary of the Interim Secre- 
tariat of the Pacifie Science Council (1949-50). 


Charles A. Baer has become associated with National 
Research Corporation as a project manager in its 
Applied Physics Department, where he will be con- 
cerned with high vacuum coating research and develop- 
ment problems. Mr. Baer was formerly with Bausch 
& Lomb. 


E. G. Stanley Baker has been promoted to the rank 
of full professor and named head of the Zoology De- 
partment at Drew University, succeeding Wyman R. 
Green, who is retiring after 20 years in Drew’s College 
of Liberal Arts. 


Aided by a grant from the Wenner-Gren Founda- 
tion, George B. Barbour, of the University of Cincin- 
nati, has accepted an invitation of the South African 
Archaeological Survey to continue geological studies 
of prehistoric man in South Africa. Dr. Barbour is 
spending six weeks in South Africa, working with P. 
Teilhard de Chardin, discoverer of the teeth of Pilt- 
down Man. Dr. Barbour and Professor de Chardin, 
as members of the Rockefeller Foundation’s Cenozoic 
Laboratory, studied the geologic setting of Peking 
Man in collaboration with W. C. Pei and the late 
Davidson Black. 


The National Foundation for Infantile Paralysis 
has named Raymond H. Barrows, of San Francisco, 
executive director. He was formerly vice president 
and manager of the Pacific area of the American Red 
Cross. He sueceeds Joe W. Savage, who has resigned 
to become an associate editor with King Features 
Syndicate. 


Ralph L. Boyer, vice president and chief engineer 
of the Cooper-Bessemer Corporation, Mt. Vernon, 
Ohio, has been chosen to receive the Benjamin G. 
Lamme Medal of Ohio State University for 1951, given 
yearly to a graduate of one of the technical depart- 
ments of the university for meritorious achievement 
in engineering or the technical arts. Dr. Boyer joined 
the Cooper-Bessemer Corporation in 1926 as a Diesel 
engineer and was made chief engineer in 1938. In 
1947 he became vice president and has been director 
since 1950. 
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Clair H. Calhoon has joined the staff of the Na- 
tional Institute of Mental Health, USPHS, and has 
been assigned to the Atlanta regional office as mental 
health consultant in clinical psychology. Dr. Calhoon 
was chief psychologist, Mental Hygiene Division, 
Ohio Department of Public Welfare, prior to this 
assignment. 


Mario Castillo has been appointed chief development 
engineer of Alfred Bicknell Associates, Inc. Mr. Cas- 
tillo spent two years in experimental research at Oak 
Ridge and one year on the research staff of MIT. In 
1950 he was engaged in private consultation in instru- 
ment design and development. 


George H. Coons, sugar-beet pathologist of the 
USDA’s Plant Industry Station, has left for a tour 
of eleven European countries to make precautionary 
observations and special studies of virus yellows, 
a disease that has been reducing the sugar yield as 
much as 50% in England, Holland, Sweden, Den- 
mark, Belgium, and France. Dr. Coons will also attend 
the annual summer meeting of the International Insti- 
tute of Sugar Beet Investigators, of which he is an 
honorary member. 


Centre de Recherches et d’Etudes Oceanographiques 
at La Rochelle, France, has released information on 
an oceanographic expedition around the world in the 
research ship Calypso. Jacques-Yves Cousteau is or- 
ganizing and directing the project, a considerable part 
of which will be undertaken in the South Pacific. Also 
under the patronage of the Centre will be the gather- 
ing of Pacific data in oceanography and meteorology 
from the catamaran yacht Copula, directed by J. 
Filloux. 


Harold R. Dalton, research consultant of Jenkin- 
town, Pa., and Gordon V. Bond, of Carrier Corp., New 
York, have been elected to the board of directors of 
Patent Equity Association, Inc. The association is con- 
ducting a national membership drive in its effort to 
rehabilitate the patent system, and seeks to set up 
patent courts with judges having scientific and me- 
chanical, as well as legal, training. 


Watson Davis, director of Science Service, has been 
awarded a special citation by the Philadelphia Sei- 
ence Council for activities having “particularly signifi- 
cant results in encouraging boys and girls to carve 
their careers in science.” The citation was given in 
connection with awards to Philadelphia area high- 
school students selected by competitive examination as 
those offering most promise for college work in sci- 
ence. Science Service is celebrating its thirtieth anni- 
versary this year. 


William B. Deichmann has been promoted from 
associate professor to professor of pharmacology at 
the Albany Medical College. 
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Henry H. Hill, president of the George Peabody 
College for Teachers, has been elected chairman of 
the Board of Trustees of Educational Testing Service. 
He succeeds Raymond B. Allen, of the University of 
Washington. Educational Testing Service, a nation- 
wide, nonprofit testing organization, was formed in 
1948 as a result of the merger of the testing activities 
of the American Council on Education, the College 
Entrance Examination Board, and the Graduate 
Record Examination of the Carnegie Foundation for 
the Advancement of Teaching. Its main offices are in 
Princeton and Los Angeles. 


Benjamin F. Lownsbery has been appointed to the 
staff of the Plant Pathology Department of the Con- 
necticut Agricultural Experiment Station. He will 
work on plant diseases caused by nematodes. Dr. 
Lownsbery has been a member of the USDA Division 
of Nematology, working at Beltsville, Md. 


The American Goiter Association Award has been 
given to Harold P. Morris for the production and 
transplantation of experimental cancers of the thyroid 
gland in animals. A group of scientists led by Dr. 
Morris, biochemist at the Cancer Institute of the Na- 
tional Institutes of Health, has succeeded in causing 
cancers to develop in mice and to spread by means of a 
long-continued hormonal imbalance. The paper de- 
scribing the experiments was selected as one of the 
three best essays submitted in competition for the 
1951 Van Meter prize. Dr. Morris will describe his 
research on the role of thiouracil in cancer in an early 
issue of SCIENCE. 


The 85-foot ketch Argosy, under the command of 
Dod Orsborne, is making an 18-month exploration voy- 
age around the world. The Argosy will enter the Pacific 
by way of the Panama Canal and voyage southward 
along Chile to 50° S. The Galipagos, Easter Island, 
the Tuamotu Archipelago, New Zealand, the Great 
Barrier Reef, and New Guinea are on the Pacific 
part of the itinerary. The American Geographical 
Society has arranged for Richard Lougee, of Clark 
University, to join the expedition in Chile for the 
trip south. Collections of mollusks will be made in the 
Galapagos and other Pacific islands for the Museum of 
Comparative Zoology at Harvard. Henry S. Evans is 
executive secretary of the Orsborne Argosy Expedi- 
tion Ine. 


K. S. Pitzer has resigned as director of research for 
the Atomic Energy Commission, to become dean of 
the College of Chemistry, University of California. 


M. Polanyi has left Manchester, Eng., to serve as 
professor in the Department of Social Sciences at the 
University of Chicago. 


Clara Raven, chief pathologist at the Veterans 
Administration Center, Dayton, Ohio, since 1948, 
has recently been recalled to military service as Lt. 
Colonel, Medical Corps, to the Armed Forces Institute 
of Pathology, Washington, D. C. She will soon be sent 
to Japan. 
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Colleges and Universities 


Adelphi College, Garden City, L. I., is introducing 
an advanced course in chemistry leading to the M.S. 
degree. For the benefit of employed persons in the 
New York metropolitan area, it will be available in 
the late afternoon and evening, in alternating se- 
quence, and will begin with the summer session. Lillian 
N. Ellis, chairman of the Chemistry Department, will 
be in charge. 


The University of Michigan School of Education is 
offering a Workshop in International Education June 
25-August 3. Specialists in the social sciences, includ- 
ing Joseph A. Lauwerys, of the University of London, 
will deal with education as a world force. A feature of 
the workshop will be a field trip to the summer schools 
of Ontario for an inspection of French and English 
language schools in operation. Claude Eggertson 
will direct the course. 


Among scientists working this summer at the Re- 


search Center of the Museum of Northern Arizona, : 


Flagstaff, are Flora Bailey, Lionel F. Brady, E. H. 
Colbert, Edward Danson, John C. MeGregor, Edwin 
D. McKee, Gladys Reichard, Albert Schroeder, and 
Leland Wyman. Most of the research is being done 
in archaeology, anthropology, and ethnology. 


The Peabody Museum of Salem proposes to send an 
ethnological expedition to Polynesia from July 1951 
through September 1953. Areas to be visited are New 
Zealand, the Cook Islands, the Society Islands, the 
Marquesas, Niue, and Hawaii. Cooperating institu- 
tions include Peabody Museum (Douglas L. Oliver) ; 
Harvard (Ernest A. Hooton) ; University of New Zea- 
land (Ralph Piddington, Ernest Beaglehole) ; Denver 
Art Museum (Frederick E. Douglass); Museum of 
Natural History, New York (Harry Shapiro) ; Smith- 
sonian Institution (A. C. Smith); Pacific Science 
Board, National Research Council (Harold J. Coo- 
lidge) ; South Pacifie Commission, Social Development 
Section (H. S. Maude); The Human Relations Area 
Files, Ine., Yale (Clellan S. Ford, George P. Mur- 
dock) ; and Bernice P. Bishop Museum, Hawaii (Peter 
Buck). The expedition will be led by Donald S. Mar- 
shall, of the Peabody Museum. 


Under the direction of Francis P. Shepard and 
Fred B. Phleger, the Scripps Institution of Oceanog- 
raphy will begin this summer a long-term project in 
marine sedimentology in the northern Gulf of Mexico. 
The work is being sponsored by the oil industry 
through the American Petroleum Institute, with the 
cooperation of a number of institutions. 


Temple University, under contract with the AEC, is 
preparing carbon dioxide (CO**O**) and carbon mon- 
oxide (CO"*) for public use. Other compounds planned 
for production are acetic acid, ethyl alcohol, formic 
acid, methyl alcohol, water, and copper oxide, labeled 
with both C** and 0**. The materials will be supplied 
upon submission of a “Stable Isotope Request” to 
the Stable Isotope Branch, U. 8. Atomic Energy Com- 


Scrence, Vol. 113 


mier 
tures 
tion. 


awal 
medi 


tion 

of T 

del pk 

Fir 

sity 

quart 

Stegs 

Rutg 

Medi 

Stan: 

He 

Wils 

gram 

Engi 

comi 

fesso 

fess 

cuss 

on 

Th 

in it 

wom 

Taus 

Marl 

men 

ship 

post; 

Gra 

Ba 

purs 

Mar 
Was 

Tl 
. its 1 

Aid 
Ree 
Ass« 

the 

Ame 
St. | 

scho 

of t 

Adv 

A 

app 

vers 

Eur 

Exe 
char 


mission, Oak Ridge, Tennessee. For further informa- 
tion write to A. D. Kirshenbaum, Research Institute 
of Temple University, 1926 N. Park Ave., Phila- 
delphia 22. 


Five visiting professors will lecture at the Univer- 
sity of Tennessee medical units during the summer 
quarter beginning July 9. They will be Frederic R. 
Steggerda, University of Illinois; James A. Leatham, 
Rutgers; G. Gordon Robertson, Baylor College of 
Medicine; and Robert L. Bacon and Donald L. Stilwell, 
Stanford. 


Henry Eyring, of the University of Utah, and E. B. 
Wilson, Jr., of Harvard, will participate in the pro- 
gram of the Department of Chemistry and Chemical 
Engineering of the University of Washington for the 
coming summer. During the first summer term, Pro- 
fessor Wilson will conduct an informal seminar on 
microwave spectroscopy and deliver a series of lec- 
tures on the logic and method of scientific observa- 
tion. Dean Eyring will be visiting Walker Ames pro- 
fessor during the second summer term and will dis- 
euss the chemistry of life processes and lead a seminar 
on current topics in physical chemistry. 


The Woman’s Medical College of Pennsylvania, now 
in its 10lst year, conferred the M.D. degree on 39 
women and honorary D.Se. degrees on Helen B. 
Taussig, and John M. Russell, of the John and Mary 
Markle Foundation. Medals were awarded to ten wo- 
men graduates of fifty years ago. A two-year fellow- 
ship in ophthalmology has been added to the list of 
postgraduate training opportunities. 


Grants and Fellowships 


Baxter Laboratories, Inc., of Morton Grove, IIl., has 
awarded ten graduate fellowships for 1951-52 in 
medical sciences and related fields. Recipients will 
pursue research at Boston University, California, 
Marquette, Tufts College, Tulane, lowa State, McGill, 
Washington University, and Yale. 


The Free Russia Fund (Science, 113, 666) has made 
its first grants of funds to: the Committee to Aid 
Displaced Persons of the Russian Consolidated Mutual 
Aid Society of America; the Russian Student Fund; 
Reed Farm of the Tolstoy Foundation; the Georgian 
Association in the United States; the Loan Fund of 
the Russian Consolidated Mutual Aid “Society of 
America; the Russian Youth Club in America; the 
St. Seraphim Foundation; Novy Zhurnal, Ukrainian 
scholarly journal published in English;. The Annals 
of the Ukrainian Academy of Arts and Sciences in 
America; and the Committee for the Promotion of 
Advanced Slavic Studies. 


Application forms and information concerning the 
approximately 230 Fulbright Awards available for uni- 
versity lecturing and advanced research for 1952-53 in 
Europe and the Near East are available from the 
Executive Secretary, Committee on International Ex- 
change of Persons, 2101 Constitution Ave., Washing- 
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ton 25, D. C. Blanks are returnable before October 
15. The 1952-53 competition for Australia, New Zea- 
land, India, Pakistan, the Philippines, Burma, and 
Thailand closed in April. 


As a result of grants made by the National Multiple 
Sclerosis Society and the Ministry of Health and Wel- 
fare of Canada, comparative medical investigation of 
all known cases of multiple sclerosis in New Orleans 
and Winnipeg will be made. Geographical differences 
in prevalence have previously been cited, but no 
reasons have so far been discovered. Robert G. Heath, 
Tulane, will be in charge of the work in Louisiana, and 
Maxwell Bowman, of the University of Manitoba, in 
Winnipeg. A national study under the direction of 
Leonard T. Kurland, USPHS, is being made to de- 
termine prevalence of the disease, as well as the effect 
of climate and other factors on its incidence and course. 


The Windsor Fund has made a grant to the New 
Organization School for Graduate Dentists, New York, 
in support of its program of postgraduate dental edu- 
cation in preventive techniques. 


Meetings and Elections 


At its annual meeting in New Orleans, the American 
Oil Chemists Society elected the following officers: 
president, A. E. Bailey, Memphis; vice president, 
E. M. James, New York; secretary, T. H. Hopper, 
New Orleans; treasurer, J. J. Vollertsen, Chicago; and 
three members-at-large—A. R. Baldwin, Argo, IIL; 
J. C. Konen, Minneapolis; and C. E. Morris, Chieago. 


The Branner Geological Society of Southern Cali- 
fornia concluded its current program season with a 
dinner on May 18. Lauren Wright, of the California 
State Division of Mines, delivered an address on 
“Genesis of Southern California Tale Deposits.” At 
this meeting the following officers were elected: Clif- 
ton W. Johnson, president; George Tunell, vice presi- 
dent; and J. H. Birman, secretary-treasurer. 


Chi Beta Phi, honorary scientific fraternity for un- 
dergraduates, installed its twenty-ninth chapter at 
Parsons College, Fairfield, Iowa, on May 4. Installa- 
tion officers were Arthur L. Maloy and Donald C. 
Martin, president and secretary-treasurer of the 
fraternity, respectively. 


The 47th annual meeting of the Cordilleran Section, 
Geological Society of America, was held at the Uni- 
versity of Southern California, March 23 and 24. 
More than 80 papers were presented at the technical 
sessions, which were attended by 1,100 members, Fel- 
lows, and guests. Officers elected for the ensuing year 
are: chairman, Ian Campbell, Caltech; vice chairman, 
C. M. Gilbert, University of California at Berkeley; 
secretary (reelected), V. .L. VanderHoof, Stanford. 
Tueson, Ariz., was selected as the 1952 meeting place. 


At the March 19-20 meeting of the Histochemical 
Society, David Glick, University of Minnesota, was 
elected president; Stuart Mudd, University of Penn- 


735 


l 
be 
d 
e 
nh : 
l 
r 
f 
l- 
e 
)- 
it 
a 
d 
in 
0. 
1e 
‘ 
od 
ie 
ad 
d 
to 
= 

a 


sylvania, vice president; R. D. Lillie, National Insti- 
tutes of Health, secretary; E. W. Dempsey, Washing- 
ton University, treasurer; J. S. Friedenwald, Johns 
Hopkins, and Jerome Gross, MIT, four-year coun- 
cillors; and A. H. Sparrow, Brookhaven National Lab- 
oratories, one-year councillor. 


The Iowa Academy of Science held a meeting on 
- April 20-21 at Wartburg College, Waverly, at which 
about 155 papers were read. Officers elected were: 
president, F. E. Brown; vice president, A. R. Lauer; 
editor, F. G. Brooks; and secretary-treasurer, Cor- 
nelius Gouwens. Clinton Foods Science Scholarships 
were awarded to nine students in Iowa high schools 
at the joint meeting of the junior and senior academies. 
Winners of the Clinton awards are selected annually 
by the Iowa Academy from entrants in the National 
Science Talent Search. 


Paul C. Young has been elected president of the 
Louisiana Psychological Association and ex officio rep- 
resentative to the American Psychological Association 
Council of State Societies. Loyd W. Rowland, execu- 
tive secretary of the Louisiana Society for Mental 
Health, becomes vice president, and Bernard M. Bass, 
Louisiana State University, assumes the office of sec- 
retary-treasurer and chairman of the steering com- 
mittee for the state association. 


As part of the Semicentennial Celebration of the 
National Bureau of Standards, a symposium on the 
“Solution of Simultaneous Equations and the Deter- 
mination of Eigenvalues” will be held at the Institute 
for Numerical Analysis (a section of the NBS Ap- 
plied Mathematics Laboratory) at Los Angeles, Aug- 
ust 23-25. The symposium will include surveys of 
method, both theoretical and practical, and related 
computational procedures adapted to hand machines, 
punched-card equipment, and automatic digital com- 
puting machines for the solution of the two types of 
problems. A. Ostrowski (Basel), E. Stiefel (Zurich), 
and C, E. Fréberg (Lund) will present papers on the 
“Inversion of Matrices.” A. 8. Householder, P. 8. 
Dwyer, and speakers from the NBS will also report 
on this subject. The Determination of Eigenvalues will 
be discussed by H. Wielandt (Tiibingen), R. A. Frazer 
(NPL, England), G. Fichera (Trieste), and F. Rellich 
(Gottingen) from abroad. U. 8. speakers will include 
H. H. Goldstine, N. Aronszajn, A. Weinstein, A. 
T. Brauer, and scientists from NBS. J. Barkley Rosser, 
of Cornell, will be chairman. 


A Plant and Animal Quarantine Conference was held 
at Suva, Fiji, April 2-11, by the six governments with 
territorial responsibilities in the South Pacific. U. S. 
representatives were 8. B. Fracker, assistant to the 
administrator, ARA, Washington; C. B. Cooley, 
USDA, San Francisco; and David Butchard, director 
of agriculture, American Samoa. H. G. MacMillan, 
Executive Officer for Economic Development, South 
Pacific Commission, served as chairman. 


The Scientific Research Society of America recently 
installed a Bureau of Mines Branch at Albany, Ore. 
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William E. Vaughan, Shell Development Company, 
acted as installing officer. Officers are A. J. Kauffman, 
Jr., chairman, and Glen C. Ware, secretary-treasurer. 
The first clinical research group of RESA was in- 
stalled at the Guthrie Clinic, which is affiliated with the 
graduate division of the University of Pennsylvania’s 
Medical School. Howard E. Bishop is president of 
the branch. Other new branches were installed at the 
New York University College of Dentistry, on May 23 
(Walter H. Wright, president) and at General Elec- 
tric Company, Electronics Division, Syracuse (C. E. 
Bergman, president). 


Miscellaneous 


The American Foundation of Occupational Health 
took over on May 1 the evaluation and approval of 
medical services in industry, conducted for the past 
20 years by the American College of Surgeons. Trus- 
tees of the foundation are Edward H. Carlton, A. G. 
Krammer, and Arthur K. Peterson, president, secre- 
tary, and managing director, respectively, of the In- 
dustrial Medical Association. Gaylord R. Hess, who has 
been in charge of the work for the College of Surgeons, 
will continue to direct it for the foundation. 


The American Mathematical Society is continuing 
the translation of articles from Russian and other 
foreign languages under a contract with the Office of 
Naval Research. Fifty-five papers have been trans- 
lated and 34 more have been selected under an addi- 
tional allocation of funds, The price is one cent per 
printed page of the original article, plus postage and 
a handling charge of fifty cents per order. The so- 
ciety’s address is 531 W. 116th St., New York 27. 


Under A. B. Clark, vice president, Bell Telephone 
Laboratories will coordinate all its programs involving 
AT&T and Western Electric. James W. McRae, new 
vice president, has succeeded Mr. Clark in charge of 
the Systems Development organization, which has been 
divided into three general departments: Systems Engi- 
neering, Transmission Development, and Switching 
Development. 


A new building for the Instituto de Investigacion 
Médica Mercedes y Martin Ferreyra in Cérdoba, Ar- 
gentina, was formally opened with special exercises 
and lectures by Bernardo A. Houssay, of Buenos 
Aires, and Charles H. Best, of Toronto. The institute 
is a private institution devoted to scientific research in 
the basic branches of medicine. Its present director is 
Oscar Orias. The building is a memorial to Martin 
¥erreyra and his wife, donated by their children. 


As a part of the Open House program sponsored 
by the USDA, more than 24 young farmers from Den- 
mark, France, Greece, Ireland, Indonesia, Burma, 
Turkey, and the United Kingdom will visit the U. 8. 
between April 23 and July 31, to see demonstrations 
of rural youth and community life projects in various 
parts of the nation. During their stay each young 
farmer will visit three different states as the guest 
of local agricultural officials. 


Science, Vol. 113 


if 


June 


= 


INTRODUCTORY 
COLLEGE CHEMISTRY, 5th Ed. 
Harry N. Holmes 


Brought into line with present concepts of teaching chemistry, 
this revision represents a somewhat more radical! revision than 
the usual. The first three chapters are largely rewritten, more 
emphasis is placed on the influence of size and structure of the 
atom, and all applications to industry are based on theory. Pub- 
lished in June—$4.75 


FUNDAMENTAL PRINCIPLES 
of PHYSICAL CHEMISTRY, Rev. Ed. 
Carl F. Prutton & Samuel H. Maron 


In this revision there has been a check of problems and an in- 
crease in their number by over 30%. A new chapter has been 
added on Photochemistry, constants have been revised to latest 
values, the chapter on Atomic Structure and Radioactivity has 
been revised and a table of best values of physico-chemical con- 
stants has been added. Ready in July 


RESEARCH in MEDICAL SCIENCE 
David Green & W. Eugene Knox, Editors 


This scholarly book contains contributions from representatives 
of 26 aspects of medical science. Written for the highest type of 
teacher who wishes to get better oriented, it is up-to-date, read- 
able, and useful. The New York Times reports: “. . . extremely 
valuable. The individual articles go further than the ordinary sci- 
entific paper in expressing the authors’ feeling about their work; 
this, along with good bibliographies, makes the papers eminently 
useful for research men in the same field. Brings to the general 
reader the character of medical investigation, and of the men 
that put questions to nature.” 1950—$6.50 
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Ad ine Triphosph (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA) ; 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol ; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin; p-Nitrophenylphosphate; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
zolium Chloride; Tripyridyl; Trypsinogen; Tyrosi $ 
Tyrothricin; Urease; Uricase; Uridine; Vitellin; 


Xanthosine. 
Ask us for others! 


DELTA CHEMICAL WORKS 


| 23 West 60th St. Ney 23,N. 
Telephone Plaza 7-6317 


Complete Isotope 
Counting Equipment 
and Accessories 


Write for Information Bulletin +10. 


RADIATION COUNTER LABORATORIES, Inc. 


Dept. S-6-22 
1844 West 21st St., Chicago 8, Ill. 
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Publications Received 


| Textile Bibliography. Compiled by Richard C. Scott. 


Hill Pub. Co., New York. 1950. 

75 Years of Service to the Nation. Bell Telephone Sys- 
tem, American Telephone and Telegraph Co., New 
York. 1951. 

Proceedings 2nd Meeting, 17th-—28th April, 1950. Sec- 
tions I-III. Indo-Pacific Fisheries Council, Bangkok. 
Nev. 1950. 

Annotated Bibliography of Vitamin E. 1940-1950. Com- 
piled by Philip L. Harris and Wilma Kujawski. The 
National Vitamin Foundation, Inc., New York. 1950. 
$3.00. 


| What’s New for the Laboratory. No. 12. Scientific Glass 


Apparatus Co., Inc., Bloomfield, N. J. 1951. 

The Rabbit Problem: A Survey of Research Needs and 
Possibilities. Commonwealth Scientific and Industrial 
Research Organization, Melbourne, Australia. 1951. 

Industrial Health and Medical Programs. Selected and 
compiled by Margaret C. Klem, Margaret F. McKiever, 
and Walter J. Lear. USPHS Pub. No. 15. Federal 
Security Agency, GPO, Washington. Sept. 1950. $1.00. 

Suitability of Australian Timbers for Veneer. A. J. 
Watson and H. G. Higgins. Bull. No. 260. Common- 
wealth Scientific and Industrial Research Organization, 
Melbourne, Australia. 1950. 

Soviet Atomic Espionage. Joint Committee on Atomic 
Energy. 82d Congress, Ist Session. GPO, Washington, 
D. C. 1951. 

Second Inter-American Statistical Congress including 
Third Session of the Committee on the 1950 Census of 
the Americas, Bogota, January 1950. Conferences and 
Organization Ser. No. 7. Division of Conferences and 
Organizations, Department of International Law and 
Organization, Pan American Union, Washington, D. C. 
1951. 

Committee on Growth of the National Research Council. 
Fifth Annual Report to American Cancer Society, Inc. 
July 1949-—June 1950. Division of Medical Sciences, 
National Research Council, Washington, D. C. 1951. 

Acidity-Alkalinity in the Alimentary Canal of Twenty 
Insect Species. J. M. Grayson. Repr. from Virginia 
J. Sci., Vol. II (New Series), No. 1. January 1951. 

Ammonium Nitrate and Poultry Manure in Fertilization 
of Tobacco. T. R. Swanback. Connecticut Agricultural 
Experiment Station, New Haven. March 1951. 

Annual Report of the Director of the Department of 
Terrestrial Magnetism. Carnegie Institution of Wash- 
ington, Washington, D. C. Repr. from Carnegie Institu- 
tion of Washington Year Book No. 49. December 15, 
1950. 

The Association of Ants with Aphids and Coccids. G. E. 
J. Nixon. Commonwealth Institute of Entomology, 
London, 1951. 5 s., post free. 

The Biochemistry of Fish. Biochemical Society Symposia 
No. 6. Cambridge University Press, New York. 1951. 
$2.75. 

The Catalytic Dehydrogenation of Butanes. E. W. 
Howard. University of Illinois, Urbana. December 
1950. 50¢. 

Chlorophidae. Ruwenzori Expedition 1934-5, Vol. Ul, 
No. 7. Curtis W. Sabrosky. British Museum, London. 
March 1951. 15 s. 

The Effect of Some Polyethyleneglycol Derivatives on 
the Toxicity of Nicotine to Insects. Neely Turner, 
D. H. Saunders, and J. J. Willaman. Connecticut Agri- 
cultural Experiment Station, New Haven. January 1951. 
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Now... get a firm, lasting grip on small objects 
... With this new AUTOMATIC PICK-UP TWEEZER 


You'll appreciate the many uses of this truly practical auto- 
matic pick-up tweezer. Picks up small or odd-shaped ob- 
jects difficult to grip otherwise, and small sterilized objects 
where finger handling is objectionable. It is ideal for hold- 
ing fractional weights, crystals, small vessels, etc. Its auto- 
matic closing gives you a firm, lasting grip without continued 
pressure making it useful for lengthy gripping of an object, 
such as holding wire in difficult or awk- 
ward positions for soldering, You'll easily 
perform many operations that are difficult 
with an ordinary tweezer. 


$9.25 


of stainless steel 
f.0.b. New York, N. Y. 


FE. MACHLETT & SON 


Laboratory APPARATUS + SUPPLIES + CHEMICALS 
220 East 23rd Street: New Yor« 10,N.Y. 


The Automatic Pick-up is the size of an auto- 
matic pencil and is provided with a pencil clip 
for pocket storage. Depressing the top cap 
causes three strong hooked spring steel wires 
to extend from the tip permitting them to flare 
out uniformly. Releasing the pressure on the 
cap causes them to withdraw toward the tip 
and close together. Any object within their 
grasp is thus firmly held until released by again 
depressing the cap. The wire fingers are ex- 
tendable up to % inch between tips. 


HELLIGE | 


BLOOD SUGAR 
COLORIMETER 


EMPLOYING 


NOMEADING 
GLASS COLOR 
STANDARDS 


Hellige Blood 
Sugar Colorimeters 
are furnished with 
non-fading glass 
color standards for 
precise glucose 
determinations by 
the picric acid or Folin-Wu method. A 
reliable diagnostic aid for the practitioner 
as well as the specialist, these low priced 
instruments are Sturdy in Construction — 
Simple to Operate — Scientific in Method 
— Accurate in Result. Fingertip blood can 
be used in each of these micro procedures. 


Write for Catalog No. 360 


HELLIGE, 


3718 NORTHERN BLVD. 
e LONG ISLAND CITY 1, N. Y. 


RiM 
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|| CUT OUT THIS AD AND PIN IT TO 
| YOUR LETTERHEAD FOR ENOUGH 


| T. M. REG. U. S. PAT. OFF. 
| TO MAKE 6 GALLONS OF SOLUTION! 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without soap, without scrubbing— 
speedily, economically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 
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\ HOSPITAL LIQUIDS 
APPARAT er” leboratories ot Chicago, U.S. A. 
51. 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity al permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the actiens is 
re-concentrated as fast as it is used. 

It is used remain | in drying processes, control 

materials, preventing moisture dam- 


| 


age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW, 
405 Lexington Avenue, 
New York 17, N.Y. 


Chemical Indicators 


The familiar C & B trademark is your assurance that 
the product carrying this mark 

(1) has been manufactured to meet the standards-and 
specifications stated upon the label. ae 

(2) has passed our specifications prior to packaging 
has nm rechecked after packaging. 

(3) is backed by an organization which, for over thirty 

rs, has had as its primary aim the production of 
Lobeceters Reagents of the highest purity. 


C & B Products are distributed Laboratory and 
Physician Supply Houses Throughout the World 


Write for catalog. The COLEMAN & BELL Co., Inc., 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN s BELL. 
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Meetings & Conferences 


June 18-29. Institute on Human Relations and Inter. 
group Understanding. The American University, Wash- 
ington, D. C. 

June 21-27. Conference on Psychiatric Education. Cornell 
University, Ithaca, N. Y. 

June 28-30. American Society of Ichthyologists and 
Herpetologists. Chicago Natural History Museum, 
Chicago. 

June 28-30. Institute of Navigation (Annual). New 
Yorker Hotel, New York. 

June 28-30. National Science Teachers Association. Mills 
College, Oakland, Calif. 

July 2-6. South African Association for the Advanee- 
ment of Science (Annual). Durban. 

July 3-6. Scientific and Clinical Convention of the Asso- 
ciation for Physical and Mental Rehabilitation. Hotel 
Hollywood Roosevelt, Los Angeles. 

July 5-7. Physical Society (Summer). Belfast. 

July 9-11. Conference on Science in General Education. 
Harvard University, Cambridge, Mass. 

July 9-13. Conference on Control of the Anterior Pitui- 
tary. Ciba Foundation, London. 

July 9-14. American Association of Colleges of Phar- 
macy. Purdue University School of Pharmacy, Lafay- 
ette, Ind. 

July 9-14. Industrial Microbiology Institute. Purdue Uni- 
versity, Lafayette, Ind. 

July 16-20. International Congress of Clinical Pathology. 
London. 

July 16-21. International Congress of Psychology. Stock- 
holm. 

July 16-21. International Conference on T. B. and Dis- 
eases of the Chest. Oxford. 

July 17-27. Mathematical Colloquium. St. Andrew’s, 
Scotland. 

July 18-20. Faraday Society Symposium on Size and 
Shape Factor in Colloidal Systems. Leamington Spa. 

July 21-26. Conference on American Foreign Poliey 
(Annual). Colgate University, Hamilton, N. Y. 

July 23-25. Conference on Visceral Circulation. Ciba 
Foundation, London. 

July 24-26. Royal Astronomical Society (Summer), 
Exeter. 

July 24-28. Association Internationale de Psychotech- 
nique. Gothenburg, Sweden. 

Aug. 6-12. British Association for the Advancement of 
Science, Edinburgh. 

Aug. 13-15. Society of Automotive Engineers, Inc. (West 
Coast). Olympia Hotel, Seattle. 

Aug. 13-Sep. 7. Canadian Mathematical Congress (Sum- 
mer Seminar). Dalhousie University, Halifax. 

Aug. 14-16. Conference on Prestressed Conerete, MIT, 
Cambridge, Mass. 

Aug. 17-24. International Entomology Congress. Amster- 
dam. 

Aug. 20-23. American Institute of Electrical Engineers 
(Pacific). Multnomah Hotel, Portland, Ore. 

Aug. 20-23. National Council of Teachers of Mathematics 
(Annual). St. Olaf College, Northfield, Minn. 

Aug. 22-31. Institut International du Froid. Oxford and 
London. 

Aug. 22-31. Unesco Commission for Very Low Tempera- 
tures. Oxford and London. 

Aug. 23-30. Institute for Teachers of Mathematics. 
Connecticut College, New London. 
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and RECORDING 


FOR THE MEASUREMENT OF: 


m, 
Droplet size of aerosols . . . Purity of proteins and other colloids 
OW Rate of change of molecule size in solution . . . Particle 
size and concentration in dispersed systems . . . Concentration 


and size of undissolved particles . . . Opacity of almost-opaque 
materials . .. Molecular aggregation in antigen-antibody reactions 


Microfluorescence in dilute solutions . . Depolarization, 
“A turbidity and dissymmetry of high- molecular-weight solutions . 
Light reflectance of dark surfaces . Minute precipitation, 
B0- flocculation, and crystallization . Molecular weight of high 
tel polymers in solution . Scintillation of nuclear- 
tadiation-sensitive crystals ‘and phosphors . . . Microchemical 
turbidity analyses. 
on. FEATURES 
Excellent sensitivity. Compact . . . accessible. Built-in stable d-c. amplifier. 
ui- Completely a-c. operated. Fully accessible interior. Can not be damaged by operator's 
Has outlet for recorder operation. Comparisons of light intensities carelessness. 
i Internal electronic stabilization. indicated as decimal percentages. Removable slit and optical systems. 
WRITE FOR BULLETIN 2182-K 
ni- 
AMERICAN INSTRUMENT COMPANY, INC. 
ck- 
nd the subject of outstanding A. A. A.S. Symposium Volumes: 
pa. 
"7 MAMMARY TUMORS IN MICE, 1945: 
iba 10 contributors, VIII + 223 pages, 7% x 10%, a4, double column, illustrated, 
= 50. Cash order price to A.A.A.S. members $3.00 
r). . Coordinated knowledge of cancer of the breast in mice. 
. It cannot fail to stimulate interest and further research efforts in one of our most 
a fascinating and important biological problems. 
. Prepared by members of the staff of the National Cancer Institute. 
of APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 
| 93 contributors, X +442 pages, 7% 10%, clothbound, double column, illustrated, 
est si 75. Cash order price to A.A.A.S. members $6.50. 
. A progress report, addressed largely to future workers. 
1m- . . An important and trustworthy reference 
. Planned under the auspices of National Cancer Institute, Memorial Hospital of 
IT, New York, Sloan-Kettering Institute for Cancer Research, Lankenau Institute 
of Philadelphia, and others. 
‘er- Some Fundamental Aspects of the Cancer Problem, 1937, Note: this was published 
by and is still available at The Science Press, Lancaster, Pa. Order Direct. 
ers A.A.A.S. Research Conference on Cancer, 1945. Out of print. » 
ties 
TO: AAAS PUBLICATIONS 
and 1515 Mass. Ave., N.W., Washington 5, D. C. 
ra- Enclosed is $........- Please accept my order for 
ics: APPROACHES to TUMOR CHEMOTHERAPY City................ Zome...... State ........ 
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PERSONNEL PLACEMENT 


CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 
POSETIONS WANTED 
Bacteriologist: Ph.D. Male. Dairy manufacturing, Biochemistry 


background. Two years industrial and research experience. Box 
536, SCIENCE. x 


Bacteriologist: Ph.D., woman, Teaching and research experience 
in medical and general bacteriology an imseiteboey- Desires re- 
search or teaching position. Box 542, SCIENCE. x 


Botanist: Ph.D. this August; desires teaching position. Basic 
training botany, zoology, and bacteriology. Co so teaching ex- 
perience. — Xi. Ruth Thomas, Box 1157, Vanderbilt Uni- 
versity, Nashville, Tennessee. 6/29 


Geologist: Ph.D. in Paleontology. 17 years teaching experience in 
geology and biology. Research in pelevatology. Publications. De- 
sires position in geology. Box 537, SCIENCE. x 


Pharmacological chemist: Ph.D.; qualified for executive position, 
either in management, research, new product, development, sales 
promotion; eleven years’ research and development director, super- 
vising investigation and development, new specialties; for further 
information please write Science Division, Medical Bureau 
(Burneice Larson, Director), Palmolive Building, Chicago. 
Ph.D. desires position either as Pharmacologist or Chief Pharmacist 
of hospital in or around New York—Washington, D. C. area. Box 
543, SCIENCE. 


Physicist: Ph.D., with seventeen years ex 
research and university teaching, desires aca 
background 
SCIENCE 


rience in industrial 
emic position. Strong 
of geophysics and mass-spectrometry. Box 534, 

6/29 


Zoologist: Ph.D., 1951. Desires teaching and/or research position. 

ajor: Parasitology; 10 years experience in Zoological Technique, 
General Zoology, and related fields; 4 years Medical Bacteriology. 
Publications. Box 528, SCIENCE. 32 


Zoologist; Ph.D. (<alenge), desires position. Twelve years ex- 


perience ecological research, 10 teaching. Twelve publications. Age 
36. Box 539, SCIENCE. xX 


Zoologist: M.A., and advanced study now doing research desires 
teaching or research position, ag West Coast. Experience in 
invertebrate zoology and histology. Box 540, SCIENCE. x 


—The MARKET PLACE 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 eign countries— at a very low cost 

CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct pay- 
ment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number, 

lonthly invoices will be sent on a charge account basis 

—providing satisfactory credit is establi 


Single insertion $17.50 per ineh 

7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


must reach SCIENCE 4 


For PROOFS on display 
weeks of every week). 


ads, 
before date of issue (Fr 


WANTED TO PURCHASE ... 
PERIODICALS } and domestic. 

SCIENTIFIC cna sooKs an, smaller 

WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Sets and runs, foreign 
and domestic. Entire 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S Ss. 
Boston 19, Massachusetts 


Just Out! 


By M. N. Saha, F.R.S. and B. N. Srivastava, D.Sc. 
3d Edition, 935 pages, 278 diagrams, Price Rs. 32/- 
The First and Second Editions of the book have already been 
by the scientific world as one of the best h c 
times. In this Third Edition the book has been thoroughly 

rearranged and enlarged, and several additional topics ry 
T Diffusion, Low ‘Temperature Physics, etc. added. 

THE INDIAN PRESS, LTD. * ALLAHABAD, INDIA 


POSITIONS OPEN 


Medical Abstracters: To work from foreign languages (French, 


German, Spanish, Portuguese, etc.). Letters must detail experience. 
Box 541, SCIENCE. 35 x 


Microbiologist: Ph.D. or equivalent training in Microbiology, Bac- 
teriology or allied field plus educational training in Biochemistry. 
Pharmaceutical background helpful. Age 30-45. This position, with 
a well-established eastern pharmaceutical company, will involve re- 
sponsibility for planning, directing and coordinating research and 
product development. Send complete personal, educational and ex- 
perience data to: Box 544, SC ENCE. R7/ 


Pharmacologist: M.S. or Ph.D. in yy, 2 or Physiology. 
Meant pharmaceutical company, West Coast. Box 


Positions Open: 

(a). gy oa or Physiologist: M.S. or Ph.D.; industrial ex- 
rience desirable; important research position; major company; 
acific Coast. (b) Biochemist or Physical Chemist to take c arge 

of division, new research laboratory, large teaching hospital; Mid- 

west. {3} Physical Chemist: medical school research post; Mid- 

west. (d) Polymer Chemist to serve as senior scientist, research 

and development laboratories; one of the leading pharmaceutical 
companies; Ph.D. or equivalent training. (e) Ph.D. in pharmaceu- 
tical chemisty or biological chemistry to direct product develop- 

ment; well established company; university city; unusual. 3) 

Young man experienced in teaching to establish course in Physi- 

ology and Pharmacology ; small college of pharmacy of high repute; 

research — . $6-4 Science Division, Medical Bureau 

(Burneice Larson, Director) Palmolive Building, Chicago. x 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
so, please send us your want lists. 


STECHERT-HAFNER, INC, 
31 East 10th St., New York 3 


Or 

Method. Save time, work, money. Send for 
Courses approved for VETERANS’ Training 

LINGUAPHONE INSTITUTE @ 8406 Rockefeller Plaza, New York 20 


PROFESSIONAL SERVICES | 


Universities and throughout 
the United States continue their 

t demand for recommendations 
or those trained in the different 


AMERICAN 
COLLEGE 
BUREAU 


28 E. Jackson Bivd. 
Chicago 4, tll. 


fields of Science. t positions 
ronge from instructorships to heads 
of departments. 


Our service is nation-wide. 
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BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


The MARKET PLAGE) 


FOOD RESEARCH 
LABORATORIES, Inc. 
President 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


—— RESEARCH 


@ CONSULTATION 


——e ANALYSES 


48-14 33rd Street, Long Island City 1, N.Y. 


Since 1885 


ALBERT 
TEACHERS 


RELIABLE and 
DISCRIMINATING 
SERVICE 


to Colleges and Universities of 
the Nation and their Personnel. 


7 MEMBER NA TA 
25 E. Jackson Blvd., Chicago 4, Illinois 


AGENCY 
and COLLEGE 
BUREAU 


THE PANRAY CORP. 


Research Division 
340 CANAL ST., NEW YORK 13 
@ Microanalysis (C, H, N, S, Ete.) 
@ Custom Organic Syntheses 
@ Chemotherapeutics 
@ Sponsored Research 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


BOROSILICATE 
PETRI DISHES 


Made from the finest borosilicate glass 


@ Chemically neutral to water 

@ Resistant to acid, alkali and thermal shock 
@ Scientifically-annealed . strain-free 

@ Interchangeable tops and bottoms 


We also carry a fine, durable economy model— 
the Lenora Crystal Glass Petri Dish 


Write for complete information, prices, samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


NEW REAGENT SAVES TIME ON 


ANTHRONE - BLOOD SUGAR DETERMINATIONS 


National Biochemical Co. « 


ULTRAPURE MERCURY 
Highest purity mercury, containing less than 0.1 
parts per million impurities, is offered for sale at 
moderate cost. Ideal for all laboratory and instru- 
mental uses. 

Sample and technical bulletin available on request. 
EDWARD SHAPIRO, Ph.D. + P.O. Box 302, Swarthmore, Pa. 


REAGENT ORGANICS 
2,4,7-Trinitrofluorenone, Girard’s Recents 
3,5-Triphenyl Tetrazolium Chlori 
2-Hydroxy-3-naphthoic Acid Hydrazide, Naphthyl Laurate 
Blue Tetrazolium, Anthrone, 1,1’-Dianthrimide 
Write for others 


DAJAC 
LOOK AROUND... soiice increasing 


tumber of satisfied advertisers using small-space ads regularly 
in practically every issue of SCIENCE—proof that these small ads 
get results! If you have a product or service of interest to scientists, 
why not take advantage of this low-cost means of increasing your 
profits! See page 14 for rates @ information. 


LABORATORIES — COrnelia 7-2221 
3430 W. Henderson St., Chicago 18, Ill. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ior in stock. Write or phone PLaza 7-8171 for complete 
price list 


BIOS LABORATORIES, INC. West 60th Street, 


L-PROLINE—Hydroxyproline, L-Methionine 
@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 


144 North Hayworth Avenue Los Angeles 48, California 


White SWISS Mice 20c:~ 


Rabbits, Cavies, bag Rats, Ducks, Pigeons, Hamsters 
Write « J. B. STOCKER + Ramsey, N. J 


New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Chemists - Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


June 22, 1951 


(The Market Place is continued on next page.) 
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SPECIAL OFFER... 


A.A.A.S. Publications 


One of our printers is moving. In order 
to save moving expense on the follow- 
ing books which he has in stock, we 
are offering a temporary reduction 


OFFER GOOD ONLY THRU 
JULY 1951 


CENTENNIAL 
Beautifully bound, 74x 104, 319 


pages. Commemorative volume with 
contributions in thirteen fields of 
science. Special—$4.00 


Proceedings and Directory 
of Members 


1940-1948, 1219 pages, 6 x 9, cloth- 
bound. Special—$5.00 


Centenary Supplement to 
AAAS Proceedings and 
Directory 
Published January 1951, 383 pages, 
6x9 clothbound. Special—$4.00 


COMBINATION ORDER for both 
directories. Special—$8.00 


Remember—the above special prices are good only 
thru July, so order your copies now. 


now! AAAS. 


1515 Massachusetts Ave. 
NOW! 
Please accept my order for 


Washingtan 5, D. C, 


Centennial 

Proceedings 1940-48 

Centenary Supplement 

Enclosed find check or money order for $——— 


BOOKS e@ SERVICES @ SUPPLIES @ EQUIPMENT 


The MARKET PLAGE 


SUPPLIES AND EQUIPMENT 


CARGILLE 
MICRO BEAKERS 


Glass; Capacities 0.5 mi and 1.0 ml. 
The smail beaker with a large number of uses. 
For weighing out sam- 
ples for analysis; for 
semi-micro proce- 
dures. Numerous 
other applications. 
Write for descriptive 
leaflet and sample 


or 
$2.00 for 24 assorted Micro Beakers, 


ana Plastic Holder, as illustrated. 


118 Liberty Street 


R. P. CARGILLE New York 6, N.Y. 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
808 E. 58th St. 


HORMONE ASSAY LABORATORIES, Inc. @ Chicago 37, Ill. 
Price list on Request 


STAINS | 


STARKMAN Biological Laboratory ° Toronto, Canada 


NOW .... reach over 32,000 scientists 
in government, education, 
research and industry .. . 
for less than 1 /5th of 
a cent per scientist 


@ RARE 
@ COMMON 


LOW COST—Tell your 
sales story in a SCIENCE 
ad this size for only 
$62.50 at the 1-time rate 
++» even less on a multi- 
ple-insertion basis. 


IMPORTANT MARKET— 
Reach influential scien- 
tists in important govern- 
ment agencies, leading 
educational _ institutions, 
research. foundations, and 
industrial laboratories of 
the U. S. and 76 foreign 
countries. 


ns 
US in 


PROVEN RESULTS— 
Prove to yourself what 
satisfied advertisers 
know—for profitable 
results, at low cost, 

your ad NOW. 


SCIENCE 


1515-A Mass. Ave., 
Washington 5, D. C. 


Science, Vol. 113 


| 
E 
hr 
tl 
h 
Vv 
= - Cc 
b 
e 
u 
p 
& 
Se, TS 4 
‘Se 
“Neg 246: 
“SC, frare 
our out 
Busing “ently M 
has ess Qe. ion 
Our the jf rect! 
“Nop , We 15 1 
aa tider Scr are 
from She rege Very 0.0¢ 
SCrp results ig 
“ TEN, gion 
ange 
Vario of a Cons: 
tiontENG, of 
“ies ex, 
ang cep. 
@me, 
16 


Beckman IR-2T Infrared Spectrophotom- 
eter with Single Beam Direct 
Transmittancy Recorder 


In combination with the IR-2 Spectrophotometer, 
the Beckman Transmittancy Recorder provides 
highest accuracy with the utmost in reliability, con- 
venience, and ease of control. It retains the ex- 
cellent resolution, minimum stray light, high sta- 
bility and drift freedom, and wavelength accuracy 
of the well-known Beckman Spectrophotometer. 


The Single Beam Direct Transmittancy Recorder 
employs the memory standardization principle, 
using reliable electronic circuits instead of com- 
plicated mechanical-optical arrangements. 

A standardizing run is made on the empty or 
solvent-filled absorption cell. During this run the 


24638T—Beckman IR-2S_ In- 
frared Spectrophotometer (with- 
out recorder). Zero drift and 
non-linearity are eliminated. 
Monochromator calibrated di- 
rectly in wavelength units. Cali- 
bration of radiation measure- 
ment dial directly in both percent 
transmittance and absorbency 
units. Monochromator with so- 
dium chloride optics has direct 
reading wavelength scale 1.0 to 
15 microns. Wavelength settings 
are reproducible to better than 
0.001 micron (10 millimicron re- 


write, wire, 
Dept. 


Fine Instrumentation... 
supplied by 


signal from the photoreceiver is automatically main- 
tained constant, and the resulting slit -width vs. 
wavelength function is “memorized” on a wire 
recorder, The sample is then placed in the same 
cell, and information played back from the wire 
recorder automatically controls the wavelength and 
slit drive motors to reproduce precisely the condi- 
tions which produced the constant 100% refer- 
ence level. Any absorption resulting from the sam- 
ple is accurately and automatically recorded directly 
in transmittancy. On repeat runs, the same refer- 
ence wire is used, eliminating repetition of stand- 
ardizing measurements. 


24640T—Beckman IR-2T Infrared Spectrophotom- 
eter, with Single Beam Direct Trans- 
$11,730.00 


For full information on these 
Beckman Spectrophotometers, 
or teletype 
SC-6, the WILL office- 


warehouse nearest you. 


@ ATLANTA 3,GA. 
SOUTHERN SCIENTIFIC CO. 


@ BUFFALO 5,N. Y. 
BUFFALO APPARATUS CORP. 


ROCHESTER 3,.N. Y. WILL CORP. 


@ NEW YORK 12, N. Y. 
WILL CORPORATION 


BALTIMORE 1, MD. 
WILL CORPORATION of Mel 
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No. 888 Microtome 
with Freezing Attachment 


No. 880 Microtome 
without Freezing Attachment 


FROZEN SECTIONS for 
Urgent Diagnosis 


Masy HOSPITALS—where speedy diagnosis is 
essential to successful surgery—choose the AO 
Spencer No. 888 Automatic Clinical Microtome. 
With this instrument tissue can be cut almost as 
fast as it can be mounted—minutes from the 
time it is placed on the freezing plate. The rapid 
feeding mechanism moves the specimen auto- 
matically with each stroke of the handle, advanc- 
ing sections as thin as 5 microns. Slicing action 
of the knife reduces compression and distortion 
of the specimen. 


This same AO Microtome is available without 
the freezing attachment for paraffin or celloidin 
sectioning. For further information see your AO 
distributor or write Dept. T4. 


Since we are currently supplying both military and 
civilian needs, instrument deliveries cannot 
always be immediate. 
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American @ Optical 
INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 


